BYE IR 2008,20(3) :318-322

Chinese Journal of Animal Nutrition

EMBESNANERFEFEELAER

PRIR IS 1T

DA/ S SO 5}

L [

=X R:0F-A10

SRIER] = SR

QLA R F B R B » K4 030801)

M E RSBV AR R TR R GE RS AT AE R B e . 1A 4 Sk A EE (420 15.2) kg 4FE#A 2.5
& B KA B EE R EVE IS RE R A R 4 X4 BT 5B 6 B A LR FOR AR 1.2.3 414 B
TE LBl FOR T4 0 e il b VAR & 4 T B (8 4 10%) 80,160 1 240 mg/kg, 458098 H pH FIE & M8 Wi
(VFAY LB %2 5 (P>0.05);160 F1 240 mg/kg 41 & & & (NH, -N) ¥ & g 21K F XF B 41 A1 80 mg/kg 4l (P <<
0.05),240 mg/kg 41 Z /N R LB T 4 B 41 F0 80 mg/kg 241 (P<C0.05) , E R FFF T AIH T 91 5t (DM L J
A B COMD AT AL i %6 TC 1 25 25 57 . 240 mg/ kg 41 KR AF vh M Uk i 4F 4 (NDF) 1 2 1 Uk ¥ &F 2 C(ADF) A 2 %
fiff 2 0 35 P IK (P<C0.05) , 160 #1 240 mg/kg 41 &KV 2 (1 5T (CP) A R R ff 2R W F FE AR (P<C0.05), JRIR & =
784k 80 1 160 mg/ kg 41 PR & 25 R IR BE IS AG AE 4 % & 10 3 5 T X BUZ1 R 240 mg/kg 41 (P<<0.05) . fE A K I
AT B BTN 2 AT 50 T 80~160 mg i & R 5 47 5 2% B8 70 R [R) A 7= S 4R, Sk hli HOAR A 19 4 K SF
A TSR 8 U AR 4 R HORRR IR, HORAR KSR Al 0L T e T % 13,87 mg,

B : VGRS W AR B R R R RIS AT AE )

R 2 A P A 0 T A il A 2
it A S0 ARG 5 L 2 45 L0 A AR L B O A
R ORNTUE S . WA RS0S B 25l ek
AR ZE L 3 A 7 PERE R AR . F AT AE 2 )
HHS T A R S A I R Y TR TR D A
TG RR AR - 7 7 1 5 R R Y B R R R B A A
i 22 b R T Dl W A PR e A 7™ 2 1) B S 1 B AR A o
BT ) B 5 3 A EL AR T B B TR B s £
PR Al 51 1) ) FH SR AT S 26 A R T 22 X BRI 5 T
Gt e 1R S LR ATk o S AR B AR TR
AV i 1) 2 HE B 5 S 1 xR A AR
$R i i B4 A 2 R X PR s .
S BT KR T T e 0 R o) e S A I R DR R A 2
Yo A . NS BT R
CESC e e iR S S SEREE SUNE SILEAR
I 5 B S O RIS T R R S R B H AT
1k 6 BRI 2 B P A R -5 B X A R RE
IR RS DT TR RIT S OC T I R xR R
T2 A1 DR WL AT A 0 ) S AR L AR . AR I L4 o
FLARDRE T RS AT MR &85 D HOAR T 9 ) 19

Y %5 B #9 :2007-08-14
EL£IA 11754 R oewm H (2007031054) ¥ B

XFPE T8 2R 4968 18k T R DR IS e A0 A 00 1) 2 W R
R Z S HOMR R R 1 0 B

1 MRl5F&®
1.1 Rz Fik 3%t

RIS 4 KAFW 2.5 5 R R4 AR E (420 +
15.2) kg A K A VR B A 0 B PG 1) 3 R 4
WA= SR 4 X4 Fr T et X BR AL iR ML AE H R
AEFE 1.2.3 43 B 7E LA H AR T4 3l BRI E
i 5% £} 80,160 F1 240 mg/kg. & 4 I BE Sy PR 20
K RAEY) R BB A AT ORE &8 10% . % A B4
8% . KEsr 4 B Bes BB Be i 1 10 d iE IR
#1 10 d.
1.2 K ARKAFER

Tl ML RS KL EL R 40 0 60, DLRUT TR RS FE R
(il O - i 2 A =4 15 U W 7 o e
PR FE L8 H 07:00,15:00 F1 23:00 f M,
MK BnE M Ban LS BERAHS
]

EE R A XUSR (1971 5 Py f i B AR L E R 4308 J= 5 ER# T 5 . E-mail: liugiangabc@163. com



319 T

I 20 &

x1 EfiBRARMEFAKFE(RFERM)
Table 1 Composition and nutrient levels of diets

(air-dry basis, %)

i H Items
H KL 2H B Ingredient

4 H Content

T K FEFF Corn straw 60.00
E K Corn 20.80
%k ¥ Wheat bran 4.00
T#1 Soybean meal 6.60
it K1 Cottonseed meal 4.80
K1 Rapeseed meal 2.00
£ ¥y Limestone 0.50
11k NaCl 0.40
PR 455 CaHPO, 0.35
R #E Premix” 0.55
411 Total 100.00
B 72K F Nutrient levels

ZEE 1 HE NE (MJ/kg)® 6.54
ML [ 5 CP 10.74
VR £F 4k NDF 56.51
R M PR M 4F 4 ADF 35.59
5 Ca 0.75
i P 0.52
il Cu (mg/kg) 5.87

V& T o MR B & A Provided per kilogram of
premix:: VA 150 000 TU; VD; 60 000 IU; VE 750 1U; Fe
1 500 mg; Zn 1 500 mg;Mn 2 000 mg; 1 12.5 mg; Se 15 mg;
Co 5 mg,

2 LR A Ve AR U SRORE A BT SR T A R R S AA .
NE,; is calculated value. Other nutrient levels are measured

values.
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3,240 mg/kg 4 L B/ TN R B K T X I 41 A
2 & B 80 mg/kg 4 (P<C0.05),{H5 160 mg/kg 412 7 A
2.1 E$FEESXEE®K pH.VFA 1 NH;-N B9800 %5160 1 240 mg/kg 41 NH,-N ¥R J¥ 5 2 KT %
M3 2 0l LRI E MRS R pH L E &1 80 mg/kg 4 (P<C0.05),
AL E SR CNRR T R TVFA KV 2 R348
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Table 2 Effects of copper-enriched yeast on ruminal pH, VFA, NH;-N concentrations and

the rate of acetate to propionate in Simmental steer

BT 8 T W B e G I £ A o

?Seis Supplemental copper-enriched yeast in per kilogram DM(mg)
80 160 240

pH 6.44 +0.05 6.41+0.07 6.41+0.11 6.39+0.09
R TVFA (mmol/L) 70.66 £ 4.26 73.87+3.52 73.65%6.22 70.18+£4.45
2% Acetate (mmol/L) 49.85+3.04 52.03+5.97 51.17+6.58 48.25+£1.95
R Propionate (mmol/L) 15.50+0.75 16.12+1.41 16.63+1.68 16.38+0.91
T Butyrate (mmol/L) 5.31+0.34 5.72+0.59 5.85+0.64 5.54+0.33
/N A/P 3.22+0.13* 3.23+£0.11* 3.08£0.12% 2.95%0.11°
HAAA NH;-N (mg/dL) 8.81+0.77 7.10%0.54° 6.25+0.92° 6.19+0.73"

[FAT R EA R TR R R 22 5> B3 (P<<0.05) . &I,

In the same row with different small letter superscripts are significantly different (P<C0.05). The same as below.

22 ENEBENERVREEENEBENZN (P<<0.05), 5.k DM F1 OM J& B A % B fiff 3 25 7

H12¢ 3 A DL, FOKFS AT DM Hil OM (g B A% KRB (P>0.05),160 1 240 mg/kg 41 CP R B A
RFEZEF AL E (P>0.05), 240 mg/kg 41 NDF Fl %R 20 8 T X 820 (P<<0.05) ,{H 5 80 mg/kg
ADF %1 84T 5% B 5 (E T3 IRALRI 80 mg/kg 4l A1 R AR BE(P>0.05),

x3 EFBROMANERFEABERNEHERYRBESENERENZI

Table 3 Effects of copper-enriched yeast on corn straw and soybean meal nutrients effective degradability

in Simmenta steer (%)
BT 5T S5 v R IR O o i
i H Items Supplemental copper-enriched yeast in per kilogram DM (mg)
0 80 160 240

K FEFF Corn straw
T ¥ 5 DM 48.42+0.46 48.73+£1.25 46.40+2.53 44.99£0.77
AHLY OM 46.53%£0.51 48.44+1.26 46.10%2.57 45.01%0.81
PR AR 4E NDF 40.27+1.04° 38.90+1.57° 37.38+1.68% 35.68+0.96"
FR T W i 4T 48 ADF 38.23%0.47° 39.85+1.24° 37.67+1.55" 35.63+0.99°
K] Soybean meal
T Y15 DM 63.45+x1.24 62.33£2.25 62.87+1.34 62.32£0.74
HHLY OM 62.58+£1.32 61.46+2.01 61.67+1.15 61.18%0.89
HMEH B CP 60.35+1.35° 59.11+0.83% 57.45+0.53° 56.76 £0.66°
2.3 EABEXRERTENEEOBM flg-80 1 160 me/ ke 4177 96 3 TR B T4 2 it

HH % 4 AT 0L SN e A R i DR R 25 1 G i 3 AR 225 %t 2R 240 mg/kg 41(P<C0. 05),
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Table 4 Effects of copper-enriched yeast on purine derivatives of urine in Simmental steer

(mmol/L)

i H Items

BT 58 T W 5 5 R B

Supplemental copper-enriched yeast in per kilogram DM(mg)

0 80 160 240
JR 3 Z Allantoin 44.12+2.81" 52.58£3.95" 53.96+13.00° 49.44+8.96°
JRHZ Uric acid 5.51%+0.66 5.39+£0.32 5.45+0.43 5.61+£0.69
RIS fi7 4= 4 Purine derivatives of urine 49.63+2.75° 57.97+3.69* 59.41+13.16* 55.05=*8.69°

3 3

A H pH AR ZhL B — Ml 5.5~7.5, £F 4t oy
fit G pH IR B OB AR pH R R T R 4k
TR R pH KT 6.2 B, £F 4k 4 i 1 1O 35 3ok &
SN HORRES N RS R pH e
6.2 DL b, Ui B IE CEZF 4E o i e s sh. H
240 mg/kg4l FKF5FF NDF fl ADF £ 8% b4 it R i
T WA+ Uhd B 2T 248 5 ik T 100 s R ] PR AR
A e R, XA Rt — . R
S MR P S W B R PR AR S A R TR T A
(- AR 0 o S N R B B S, 160 F1240 mg/ kg
I NH,-N M B FREG & i 7 B ORPOR
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X5 AR I ORARL B 1 T A A A R R AT L R T AT
Az HE R A5 AN — 3, HORR N R R
I H VFA TR E2E. X 5% E pH 28k —:H 2
PR /TR TR L3320 I B 5 240 mg/ kg 21 I 3% R AIG R B
KW R KA AR AL, th 2R K W 2K R B 1) T R
R,

AR 5 b 240 mg/kg 4] E K 5 FF A NDF,
ADF D)} 160 5 240 mg/kg 20 T K1) CP B H A
R R f18t 2R W T AR T RE O P T 4 SR 384 i o R
Tt 0y 7 A B A R A T 2 A i A 1 0
il T2 2k i B RS 31 i R KRG FE 2R 4 ) I
F4 A i R AT s [RDRE A 400 1 T 28 13 0 e 1A A9 3 0 5 A
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TREMEDEAR 2N Z L0, HRPRNE
AR I PR R 5 G 8 35 48 4k, 80 A1 160 mg/ kg 41
PRE 25 RN PR WE W Ai1 A5 W) 5 11 B 3 TN IR AL A
240 mg/kgl . UL B H KR Jin 80 ~160 mg/kg & 4
W TR T 1o A 9 28 P R G A B 8 DR A A AT A
Py 9 HE R

FEA R B 45 F T . B ORLES n  EE BE 80 ~

160 mg/ kg 25 i £ OK R #F 25 4k 9 52 1 35 1k, IF
AT $i e PR R 25 0 HE T o 5 WS N & R % B: 160 mg/kg
AR A A AUk BE R KT CP A R i R B 35 B
%o 33 S WS 0 e 4 B BE 160 mg/kg AT LAAE #F ff A=
WA BT A ORI R AR AN N e A
240 mg/kg B, FKFEFF NDF 1 ADF A 2% i
0 2 BEAR, SR 2o S R T EF 4R B E AL 2
PR hy ) 755 % LA W T S 2 o A ) T B — B
Bl o VG T3 Y B T B S 35 e = e R T
FRE S8 &, BRI B ORI I R
240 mg/ kg ik B ifrEE ) i AR SRR IE L 2y
g B A Y g T 5 A AN [ A A A
T BE Al FOAR R K OE A AN TR R DL A
SRy HORLE R B, HORAR K AN o] 2 A T 5 T 9 5
13.87 mg,
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HORL VS N & 5 B B X pH R VEA TG i
FHR R O/ TN IR LB R R . 240 mg/kg
Y5 R R H R BT R R AR TN R
K
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Effects of Copper-enriched Yeast on Rumen Fermentation and Purine
Derivatives in Urine of Simmental Steers

LIU Qiang WANG Cong DONG Kuan-hu ZHANG Yan-li GAO Wen-jun

( College of Animal Science and Veterinary Medicine , Shanxi Agricultural University, Taigu 030801, China )

Abstract: The objective was to explore the effects of copper-enriched yeast on rumen fermentation and urinary excretion of
purine derivatives of Simmental steers. Four healthy Simmental steers, with permanent ruminal cannulars and similar body
weights of (420 +15.2) kg, at the age of 2.5 years, were used in a 4 X4 Latin square experiment. There were the control
group without copper-enriched yeast, treatment one, two and three supplemented with 80, 160 and 240 mg/kg of copper-en-
riched yeast (10% of copper) per steer per day, respectively. The results showed that ruminal pH and VFA were not affect-
ed by supplemental copper-enriched yeast significantly (P>>0.05). NH;-N concentration in 160 and 240 mg/kg groups were
lower than that in control and 80 mg/kg groups significantly ( P<C0.05). The ratio of acetic acid to propionic acid in
240 mg/kg group was lower than that in control and 80 mg/kg groups significantly (P<C0.05). DM and OM effective de-
gradability of corn straw and soybean were not significantly affected (P>>0.05). NDF and ADF effective degradability of
corn straw in 240 mg/kg group was decreased significantly (P<C0.05). CP effective degradability of soybean in 160 and
240 mg/kg groups were decreased significantly (P<C0.05). The content of urine acid was not significantly affected. Allanto-
in and urinary excretion of purine derivatives in 80 mg/kg and 160 mg/kg groups were higher than those in control and
240 mg/kg groups significantly ( P<C0.05). In this experiment, the optimal dose of copper-enriched yeast was 80~160 mg in per
kilogram DM, but considering that the copper level in basal diet should be different with different production conditions, it is
suggested that the copper level should not be more than 13.87 mg in per kilogram DM when copper is supplemented as cop-
per-enriched yeast. [ Chinese Journal of Animal Nutrition . 2008,20(3) :318-322 |
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