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Effects of Isovalerate on Rumen Fermentation and Purine

Derivatives of Urine in Simmental Steer

LIU Qiang, HUANG Ying-xiang, WANG Cong” , WANG Hao., GUO Gang
(College of Animal Science and Veterinary Medicine , Shanxi Agricultural
University, Taigu 030801, China)

Abstract; Four Simmental steers(average body weight(420£8. 6)kg, aged 2. 5) with permanent
rumen cannula and consuming a corn straw diet were used in a 4 X4 Latin square design and sup-
plemented with four levels(0, 0.02, 0. 04 and 0. 06 g/kgW) of supplemental isovalerate to evalu-
ate the effects of isovalerate on ruminal pH, NH, —N, VFA, nutrients effective degradability
and purine derivatives of urine. The results showed that ruminal pH in the steers given supple-
mental isovalerate 0. 06 g/kgW decreased (P<C0.05). The NH; —N concentrations in the rumen
of the animals in 0. 04 g/kgW and 0. 06 g/kgW group were lower than control and in 0. 02 g/kgW
group significantly (P<C0. 05). DM, OM and CP effective degradability of soybean meal in the ru-
men of the animals given isovalerate supplementation with 0. 04 g/kgW and 0. 06 g/kgW were
lower than control. The effective degradability of DM, OM, NDF and ADF of corn straw in the
rumen of the animals given isovalerate supplementation with 0. 04 g/kgW were increased signifi-
cantly (P<C0.05). Ruminal actate, butyrate, acetate/propionate, TVFA, and purine derivatives
in urine of the animals given isovalerate supplementation with 0. 04 g/kgW were increased signifi-

cantly (P<C0.05) . These results indicated that the optimum dose of isovalerate supplementation
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was 0. 04 g/kgW.
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A SR A XA BT 5B 6 B4 SRl H R 5 b 2R
1. 58 H B+ 5 EER 0. 02 g/kgW; AbFE 2. 35l H
M+ 5 R 0. 04 g/kgW; AP 3. FL il H AR + 5%
2 0.06 g/kgW, 54 4 By BL, & B Be w10
d.1ER 10 d.
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Table 1 Composition and nutrient levels of basal diet %DM

H K20 BY, Ingredient B £ 7KF Nutrient levels

FKFEFF Corn straw 66.5 ZEARTE NE. /(M]/kg) 6. 30
RA R Mixed concentrate 33.5 MEHAR CP 10. 11
AR B B Composition of mixed concentrate P R A AF 48 NDF 56.51
F K Corn 52.0 il 1k e ¥ £F 4 ADF 35.59
%k} Wheat bran 10.0 5 Ca 1.12
¥ Soybean meal 16.5 P 0.74
Hi 1 Cottonseed cake 12.0

M Rapeseed meal 5.0

£ ¥ Limestone 1.5

B L Salt 1.0

iR A Premix” 2.0

* BT HMRS 4R A 300010464 2F D, 1200 1U; 4542 K E 15 1TU; £k 30 mg; 81 8 mg; ¥ 30 mg; %k 40 mg; i 0. 25 mg;

i 0.3 mg; % 0.1 mg

* Provided per kilogram of diet: VA 3 000 IU;VD; 1 200 IU; VE 15 IU;Fe 30 mg;Cu 8 mg;Zn 30 mg; Mn 40 mg;1 0. 25 mg;

Se 0.3 mg;Co 0.1 mg

1.3 HRRXESSHNE

1.3.1 JEEHWARESSHNE P 8.9,
10 K, 40 SIAEGR BT 07:00) B RS 3.6.9 h R
EIR B 200 mL,JH 4 B2 At €, 57 Bl Starto-
rius Basic Ph Meter PB-20 BIFR EE i1 % pH &, 8k
JEAE—40 CHRIEMRAT; AR (NH, — N R H AL

BE AR IR s B R ERR TR (VFA) R
GC102AF SAH A3 A 5E .

1.3.2 BRI HEE R RSN
EE K F DM, OM, NDF, ADF #l & K DM, OM,
CP BI85 B R MERRFREL 3. 0~4. 0 g FE 5
A JE AR, TR 2 h #AREKEE 50 cm 4k,
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1.3.3 0 B e B e BES IR 172 ¢ T
KT B L 000 g EARFEEL M h R Wr i+ 2
PR IR K % A R B B A SR R b, i b
L BT 100 CHEA L 24 b B BUR S AR
WA — A0 M (200 B BIAR B, vk K, K
FHE T K VO K H pH W2 4. 0, i+ /5 ##
H 12 h. 4 pH 58] 4. 0. F G AE 65 C HEFaH 24
h i #5 BEs ARIC AR . B8 AR 10 1RDREE R A I 5 R
— B M, A Sk 4 300 g, FET MRS 4.8.12,16,20,
24.28.32.36.40,44,48.,54,60,72,84,96,108,120
h A HGEE 388 65 C FHLT M ik i 1 mm 0
FH G vk DU H v g & 5
1.3.4 JREERFESIRPIEBRG AN E Tl
BJA 5 d WEIFIC R RMIRE HEIRER 1 %
FKERFE IERREA 10 % H,SO, B 800 mL B
A R E pH /N T 3R 5 d REMIR
FELRBEL 20 mL M BEZE 100 mL i O HIREE 35
ANFBRH N — 40 CIAF L SR LG A8 35 0 2 bR rp s
i &,
1.4 B Ak 28 % 50343
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P AL R, R OK R RO S O 0. 025/h, BRI A
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B HE W pH O NH, — N, VFA L E 3529 A 3%
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2.1 REKEBMEE®R pHIEZHEE (VFA) 0
SR (NH, —N) &0
2.1.1 X B W pH MEER (NH, — N) B 5 i
R 2 AL, R XE S pH A W50 (P<
0.05),0.06 g/kgW £ pH & % &% (P<<0. 05), K
AP Z B 2R AR E(P>0.05), HBREMNFL
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Table 2 Effects of isovalerate on ruminal pH and NH; —N concentration in Simmental steer

SR i Supplemental isovalerate/(g/kgW)

0 0.02 0. 04 0. 06
Oh 6.7040.12% 6.78+0. 09" 6.70+0. 08" 6.42+0. 10"
oH 3h 6.91+0.12° 6.6340. 06 6.52+0. 08" 6.02+0.11°
6h 6.46+0. 09" 6.6140. 08" 6.48+0. 08" 5.95+0. 23"
9h 6.77+0.08" 6.7240.07° 6.660. 06 6.090. 22"
Oh 10. 3440. 82° 10. 7141, 18° 10.21+1. 16° 10.024+1.07°
B 3h 13.9341. 04 13.5441. 15° 11.3241.02° 11.6141.02°
NH; —N/(mg/dL) 6h 10. 8441. 30" 10.83+1.19* 9.74+1.19" 8.2341.08¢
9h 9.224+1.10° 8.9241.12° 8.4141.06™ 7.9441.07

x AT R A [ 7 B 3208 22 5 103 (P<0. 05) . T K [H]

* Means in the same row with different superscripts letters are significantly different (P<C0. 05). The same as below

2.1.2  SoLmR xRS WO L YERE TR (VFA) 5%
i iR 3 AU, BRSNS R L E L BRI
FHE.0.04 g/kgW HFEMME)SE 3.6 Ml 9 h & &S T

X REZH A 0. 02 g/kgW 2H (P<C0. 05),1H 5 0. 06
g/kgWH 2 5 AR B E (P>0.05) ;98 B AR /K22
SR 2 (P>0.05); A PR T R KV B2 5 F 5
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W4 (P<C0.05);0. 04 g/kgW 2H 78 1) ML J5 3 1% 7K F
2 T R 0. 02 g/kgW 2H(P<<0.05) ,fH 5
0.06 g/kgW HER A B FH (P>0.05), WREJE,

0.04 g/kgW 4 Z R /N Rt B B 3% & T X 1A
0.02 g/kgW 40 (P<<0.05),fH5 0. 06 g/kgW 4 %
FARE(P>0.05),

x3 BRREXNETERFEBER VFARENZE/ WL 820

Table 3 Effects of isovalerate on ruminal VFA concentrations and the rate of the acetate to propionate in Simmental steer mmol/ L
S IXER TS iNE: Supplemental isovalerate /(g/kgW)

0 0.02 0.04 0.06
0h 42,6241, 54° 43.9940. 33" 44.324+1.96° 43.36=+0. 31°
L 3h 43.1841. 69" 45.2941. 10" 50.9741. 16 49,1341, 45°
LR Acetate
6h 45.144+1. 88" 48.0341. 45" 53.96+£2.03" 55.37+£2.09"
9h 40.5841. 98¢ 44, 0540. 87" 50. 7541. 39° 51.8741. 32°
Oh 14.024+0. 37° 13. 360, 04 13.86+1. 86° 13.794£0. 35°
L ) 3h 15.30+3.67° 14.984+0. 30° 14.25+1.97° 14.48+0. 22°
N R Propionate
6h 17.17+1.06° 16.20=+0.61° 15.76+1. 34° 16.5540. 31°
9h 15.18+1. 99* 15.07+0. 15° 15.08+0.51* 15.00+0. 78*
0h 3.04+0.12° 3.2940. 09 3.2040. 10 3.1440.11°
W/ Rik 3h 2.82+0.09" 3.02£0.11° 3.58+0. 14° 3.39£0.09°
Acetate/Propionate 6h 2.63£0.13" 2.96+0.13" 3.4240.11° 3.3540.13"
9h 2.67+0.08" 2.92+0.10" 3.3740.09° 3.46£0.11°
Oh 4.6340. 64" 7.17+0.11° 7.4240.57¢ 7.35+0.09°
L 3h 5.25%+0.71° 8.5440.13° 8.15+0.59° 7.7440. 08"
T & Butyrate ~
6h 5.944-0. 35" 8.6140.22° 8. 660,55 8.3740. 08"
9h 3.8440. 56" 7.0840. 28" 7.2240.23° 7.2340. 25
e Oh 61.27+1.19° 64.52+0.47° 65.60+2. 22° 64.50=+0. 82°
B ) 3h 63.73+1.54¢ 68.81+1.88" 73.37+2.83" 71.35+1.78*
Total volatile
. 6h 68.25+1.71" 72.8441.91° 78.3842. 30" 80.2942. 46"
fatty acid
9h 59.60=+1.95¢ 66.20+1. 32" 73.05=+2. 20° 74.10£2. 41°

2.2 REAXBMERVRBES AN EMBENZN

2.2.1 X EAFEF DM,OM.NDF fl ADF % 8 A
SRR B e R 4 rT I, HARIR IR S
FRAEFE W T (DM) FLA HLY COM) I8 B A % k%

fif R B2 T R4 (P<<0. 05),0. 04 g/kgW #H
PEVE VR EF 4 (NDF) R M 08 % 47 4 (ADF) JE 5 A
R R TR IR YL (P<<0. 05) , Hie 4l IH) 22
SAREFH(P>0.05),

R4 FKBXMAEERYGFEKFEF DM,OMNDF . ADF 885 B MM EH R M0
Table 4 Effects of isovalerate on corn straw DM, OM, NDF and ADF effective degradability in Simmental steer %
F IR & Supplemental isovalerate/(g/kgW)

0 0.02 0. 04 0. 06
T¥ i DM 38.91+1. 22 42.6740. 66° 43.05%0. 66° 42.85+1.18°
HHLY OM 37.25+1.21" 41.7240.55° 42.58+0. 64* 42.06+1.07"
R TE R AR 4E NDF 26.86+1. 36" 31.95+0.50™ 36. 81+0. 80° 30.97+1. 36%
Fig M v M 47 4k ADF 26.32+1. 62 28.17+0.81® 29.42+0. 85° 27.7241.17®

2.2.2 XFEH DM,OM Fil CP J8 H A3 % % i R 1
0 MRS AL, SO T (DM A A ALY
(OMD)J B A B # UL 0. 06 g/kgW 4HHAK,0. 04
g/kgW ALk 2, B F KT X4 (P<<0. 05);0. 04
g/kgW ZHH1 0. 06 g/kgW 2H THIML & 11 5 (CP) 9

S A SR R AR X B (P<C0. 05) , {H 4b BE
B8] 22 5 AN L 3 (P>>0. 05) .
2.3 RRXEBYREXRTEDSENZN

H 2% 6 R OL . HORR TP s in 5 S0 X PR TR it 1
AR EFLW(P>0.05), AL PR4E R ARG AT
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SRR EE T XA (P<<0.05),0. 04 g/kgW

HEBEET 0.02 g/kgW 4 (P<0.05),fH5 0. 06

g/kgW HZFAEEP>0.05),

x5 BREXEBXAETERFEH DM.OM.CPEEERENHIT
Table 5 Effects of isovalerate on soybean meal DM, OM and CP effective degradability in Simmental steer %

SR & Supplemental isovalerate/(g/kgW)

0 0.02 0. 04 0. 06
T DM 58.3341.31" 55,7241, 48" 52.7240. 44" 47,8441, 15¢
ALY OM 56.9441. 36" 54.0241.58" 52.06=+0. 48" 47.29+1. 29¢
HLEF B CP 51.17+1. 56° 49,7542, 36% 44,3140, 43" 40. 2242, 00
xo6 REXBMANEBERFRERTEYRKENZIG
Table 6 Effects of isovalerate on purine derivatives of urine in Simmental steer mmol/d

B IXFR T M Supplemental isovalerate/(g/kgW)

0 0.02 0. 04 0.06

PR#EZ Allantoin 45,7341, 46¢ 49,5241, 38 53. 9841, 74° 50. 3841, 39
J& W2 Uric acid 4.724+0. 58" 4.78+0. 43" 4.9140. 46 4.86+0.51°
PRUEWS 4349 Purine derivatives, PD 50. 45+ 1. 84¢ 54.3041.52" 58.8941. 46° 55.244+1.81%

RIS B 4

' pH M ZhIEHE — MR 5. 5~7.5, £F 45>
fift TR pH AR H BUR, B pH AR T 2 4509
TR R, pH AR T 6. 2 B, £F 4 20 A 11 A0 05 B st &
ZEN Y, ARAEGE 0. 06 g/kgW 4H 1 W Y R
B pH ¥METF 6. 2. AT ABJE M (2 3E T H K IE 25 44
PR AL W B A pH R (H I pH 40 1 £F
Yo it TR IR B8 L S B0HP T R I A G IR T kA £
YA R T B

NH, — N ¥ B 2 Bl 285 115 B i 5 6 L= 8] BT
IR B SR B HOAR TS N S R RIS TR NH,
—N MR, — 5 2 T 5 R T A AR gkt
NH, — N B F) H . # 4 % & A (Microbial protein,
MCP) & B It o5 — J7 i & i 1 B AIK AR 0
fife R AR E NH, — N WREE AL, b5 H RS IR
T8, 2 0. 04 g/kgW I i 35 B IK % B
NH; —N K. Felix B 5% 3 U 5 A0 f2 7T it B
TCAE W AR R B 4R S R A B W R N A A
e,

SRR Gl B R MR RN £ e
JE 7 R 5% 0 AR — . Hume WLEZ 205 07 1R J5 75 1R
KFETREN, Felix WEBIRMRMRGHRE T 4
B2 (7S ARIF 58 ORI i S R AR s TR
LR THRHA TVFA WREE N IR YR B % A 3528 1k,
VL HARTRAN 0. 04 g/kgW B S IRTR A F) T 2 R Y

B, CMR/INIRIL 3.2 DL BT ZMRABEEM,
VLB HORVR AN 0. 04 g/kgW Y 5 IR R o 28 90 8 & 8%
KM AR T LRI B

B G 7 R R AT L R R AR R T
A B A A oy R T RO AR A AR AT AR
WF5E v HOAR AR 0 S DGR J5 $ i 1 B KRS FF£F 4R 4 5
fOREAR 25, L 0. 04 g/kgW 2H B . H oMb S
WME] 0. 04 g/kgW B EFEAL T TM DM, OM Al
CP 78 ' B A, Al B2 S SRR ikl 1 28 1 5 40 it
PRI A5 7o DT (5 R 1 A 2550 R A SR RIS, L R R A
it — LI BRIIE .

PREEM A SRS HEEMEYERAR
(MCP) j 5t w8 BEAH S, JR v B A7 A6 ) 1 5 4
BT MCP =3 i 2 /0, HOR U I S48 g 1 1R A5 F)
FRADE AWM G RN, A H RS L
T2 I+ Wit S TR /K ST 16 o, PR e W 4 A A= 4 1) HE
EHOIN,E] 0. 04 g/kgW K, F U HKBEN 0. 04
g/kgW 5 GHR 23 B 5 14 e 8 U E W B B

4 & it

HARE N 0. 04 g/kgW S IR J5 30 38 7 9% 5 fk
EVAERK ARHE T EORFEF T4 5 A LY A 4
W 5T 1) 5 A L AR T SORA R 1O Y R L PR IR RS AT AR
YrHE R, R NH, — N W B R, UL
SRR T MAEMEARN AR, BE R, T
T A S T U7 T A 38 L N TR T A 3 A Ak R
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