HYE FRFAR 2011 ,23(5) 1 748-754
Chinese Journal of Animal Nutrition

doi:10.3969/]. issn. 1006-267x.2011.05. 007

17 R 48 [ F i B2 7K = T A~ [5) 42 40 | X 248 3=
BB & B A0 & W0 B 7R 1 BY 52 Wi

7 XUSTe ARAeEE XIRH

=
(L ALK BRI BOR B R 1500305 2. UL VT 40 BRI B HOMIE DRST T , AT 150038)

W OE: AR Y AR TR L HERKTF T, RE ALY 03T F 0§ R A B s
PR, B4 RAEME AR E (40 £1) ke HEARARBAREHRF(ALEmi
FXBERHF) RMAxA BT HRBEET, EANXES 48, 58516 d, R THARFTF
I R R FE S A RBA (L Fm) Fe 3 AKX PO 41 (4. 00% % 24 %) . CO 41
(2.84% % k) F2 SO 28(2.86% K 234) |, 3 NXBA T mBmRKF—2, MZ 24 h BB FH &
PH.R EH AERREFFEL LG RRE TABRMAENBEEE, EREW AR P REM
Ay il 39 B o pH RS FORE ARG BRR B -FHALE A R E¥HA(P>0.05) ; EARRR
J6 1 ~4h,PO L BRI E REKETREFIRT A RBA(P<0.05); HFRREE 1 ~
4 h,PO B89 R R 2B R T R A0 H) A M F B R B E M2 FEIR(P <0.05) ;49
BPREED R G RKBEEBELLEEZH 0 (P>0.05), EARMEE B HEBEAKF T, RRAM
Wil (FAmE2.84% ~4.00% )3 F 98 B A WA A H w3 4. 00% 16 4 i 69 R ik Jg B 4 4
M AR X B B AR, AP AR T AL A0 RIkB RR TR LB R BT ETHERY

B1~4hREBIK,
X BEAF, MA M EE S H
FE K S :S826 XHERFRIRED: A

TE S 2 S AR FR S T 5 IV TR ) A 0 i
AT AR 155 8 7= i L B0 T R (CLA) & i 2
(RS AL 49y et F) ol 2 R0 o i b 2T A AS 52 ) B 45
SR B A AN B A Y G D AR . WS 2
ANVEL AN 07 TR AR il RS B 2 Sl IR A I B
PERI AR BRI R )
T AR SE RTINS ] o AR AR [ AN ] 7K 79
TP BAR &  X 7 )7 b B 4L 4P CLA 51
SRR TE B2 22, AH Xt AR (] S 3l 98 7K 1 AS (] A 920
Xt B sl 5 R 5E i R AR . A
TR i A o P o R 4RI ik R AP BF 5
XA 98 A 35 b AR A= ) I 05 2 1) 52 W
Oy 368 3 R P AR AR IY 3 R 7K - B o S 4 Bl 7 b

WS B 81 :2010 - 11 - 06
ELWB BRI LF/THH (11511025)

NXERHS:1006-267X(2011)05-0748-07

CLA & 5 585 Sl

1 #RE5AE
1.1 Rz 5IKE it

TR 4 HREM: A 22 A K AR B A
F(RICEHEF < FFEREF) R (40 £1) kg, R
4 x4 LT Ik g it BA R4 4 W, B
R 10 d, Fikiy 6 d,
1.2 RWARREFEE

FEAh AR ) 2 B NRC(1985) , D3 B H
Tk, DA R KR R ARG TR R B RUORE e 1. 2 %
AR EERCH], FRORE A L 40160, HR 2 1)
R PP S I8 A TR AR 40 it o a2 0 S o BR AL (T

EFB N W FH T (1982—) Lo, INARMR AN, B WFFE A, NS B9 7E 5% 5 AR R 24T 5 . E-mail: 1yexq2008 @163. com

« WIWAEE X K7k, #8244 0, E-mail ; dasenliu@ neau. edu. cn



23 3

) A3 A B 41 [ PO 41 (4% 16423 ) . CO 41
(2.84% EKH) F1 SO 41 (2.86% K. ) ], il
b S E A L3 S IS I A 4RSI 3 R 7K - 43
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AR 2 S0 TR R TS R —
ZIRE A R SCR BRI 85% 4k, & H 1A
MRORBL 480 g, S5 720 g, 73 2 IAF LA MR (08 :00
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Table 1 Composition and nutrient levels of the experimental diets (air-dry basis) %
FiH ltems X} HRZH PO 21 CO 4 SO 2
Control group  Group PO Group CO Group SO
JE#} Ingredients
“EEL Chinese wildrye 60. 00 60. 00 60. 00 60. 00
E K Corn 31.00 26.00 27.45 27.44
541 Soybean meal 6.50 7.50 7.21 7.20
PR %45 CaHPO, 0.50 0.50 0.50 0.50
11 %5 Limestone 1.00 1.00 1.00 1.00
£k NaCl 0.50 0.50 0.50 0.50
TR KBl Premix 0.50 0.50 0.50 0.50
fE4E 3 Peanut oil 4.00
E K3 Corn oil 2.84
K&l Soybean oil 2.86
41t Total 100. 00 100. 00 100. 00 100. 00
H 3% 7K F Nutrient levels
T4 )i DM 89. 64 90.03 90. 02 90.11
HEH CP 9.59 9.57 9.56 9.56
RLUIEHT EE 1.82 5.59 4.49 4.51
PV 4 2T 4 NDF 46.11 45.79 45. 88 45. 88
TRt e 41 4 ADF 23.68 23.59 23.61 23.61
5 Ca 0.72 0.73 0.73 0.73
Vi TP 0.32 0.31 0.32 0.32
NEHiER Fatty acid
C14:0 0.010 0.002 0.003 0. 004
C16:0 0.347 0.490 0.577 0.546
Cl6:1 0. 004 0. 004
C18:0 0.054 0.171 0.089 0.159
C18:1 0.470 2.29 1.200 0.900
C18:2 0.870 2.470 2.490 2.510
C18:3 0.030 0.030 0.040 0.300

TR A 4T Fa A AR $2 it Premix provided following per kg of diet: VA 15 000 1U, VD, 3 000 mg, VE 40 mg, VK 2 mg,
M) 2 nicotinic acid 40 mg,JZfi® pantothenic acid 20 mg, M-#Z folic acid 2 mg, JHH# choline 500 mg,Fe 100 mg,Cu 10 mg,Mn

40 mg,Zn 100 mg,Se 0.3 mg,1 0.5 mg,

1.3 HEX&ES5NUE

IEREISE 1 RFRAEE 1 h PG RAER B,
10 %K, 4 B 7E 09:00,11:00,13:00,16: 00,
18.00.,20:00 22 :00 .01 :00 ,04:00.07:00,4 |22
fi it uk, 57 B % A pH it ( METTLER TOLEDO

Delta 320 pH) Jlll % pH; U 1 mL fil A 4 mL %%
& ( methyl green-formalin-sodium chloride, MFS) ,
AT, B 30 min JEATIEAUTEC

FESEB PN 2 AN ARSI, 3 500 r/min
B0, B4 mL BVEWOIN 1 mL 25 % f 85 2 f11 mL
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R P25 10 75 00 5 (ol U o

) A AR RPN R 5 % Folch 25 1 77 vk
PE4T i85 F. A. M. E. Mix fll C4-C24 fI§ iR IR &
FrifE & (47885-u) g [/ F Supelco™ /A H] .
1.4 HIELERSITHH

it sy Mok Al SAS 8. 02 B fF 41 1) ANOVA
W FEAEAT O 22 47 M, ] Duncan [G 51T 2 5 I
Bo LA P<0.05 fFh 2 5 35 1k H W i 1, i
SRR = bR RN .

®2 ARTEEYIR SR FES REER

# X
2.1 ARAEEYHNBEBELBERLY

Y 2% 2 ], )RR OAS W) RE 4 vk XT R 1 pHL,
NH,-N ¥ B oK 7= A4 g 5% (P >0.05) , PO 4]
B BB i SR B AL A L B AR T 420 18% (P <
0.05),1 CO 41 #1 SO 4 [a] J5 Rt i T o # 2 7
(P>0.05);3 MM I0 A 2 ] 7 H 0 22 55 A 8
% HLL PO & Rk (P >0.05) , Al kA A
FE PR W45 K BB Wi R (TVFA) (LR
IR T BRI FE e TR/ VR T L 3] 1 532 Tkl 25 5 A8 I
(P >0.05),

)5 i

Table 2  Effects of different dietary sources of vegetable oil on ruminal fermentation indices of sheep

SR XTI PO 41 Co 4 SO 41
Indices Control group Group PO Group CO Group SO
pH 6.11 £0.05 6.09 £0.05 6.10 £0. 04 6.12 £0.04
RASEUFE NH,-N concentration/ ( mg/dL) 10.59 £2.17 10.64 =1.54 11.13 +0.82 11.84 +0.57
JE U Protozoa counts/ ( 10° 4~/mL) 14.96 +2.04* 8.65 +1.66" 10.76 +1.07® 10.50 +£1.13%
Z. 1% Acetate/ ( mmol/L) 43.05 £2.16 39.63 +2.07 43.42 +1.98 41.33 +2.07
AR Propioante/ ( mmol/L) 12.63 £0.72 13.42 +0.87 14.79 +0. 54 13.77 £0.41
T Butyrate/ ( mmol/L) 11.23 +1.10 10.03 +1.29 9.38+0.31 9.65+1.16
BAERVENRITER TVFA/ (mmol/L) 66.91 +3.48 63.08 £2.87 67.60 £1.85 64.75 +3.30
LI/ 3.47 +0.18 3.02+0.20 2.97+0.16 3.04 £0.11

Ratio of acetate to propionate

[T R JE AR AN /NG PR R 2 3 (P <0.05) . T

In the same row, values with different small letter superscripts mean significant difference (P <0.05). The same as below.
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Table 3 Effects of different dietary sources of vegetable oil on microbial enzyme activities in the rumen

pwmol/ (g + min)

fabR Xof FE 2 PO 4 Cco 4l SO #{
Indices Control group Group PO Group CO Group SO
TEARLT 4 K i} FPase 2.91 0. 30" 2.40 +0.36° 3.03 +0. 36" 2.67+0.10%
F2 H HE2F 4 K CMCase 2.94 +0.27% 2.42 0. 35° 3.06 0. 36" 2.66 +0.09"
WA BT S Glucosidase 2.73 £0.24° 2.24 +0.32° 2.78 +0. 32" 2.41 £0.13%
S Pectase 4.45 +0.41° 3.73 £0.45° 4.59 +0. 48" 4.10 =0.22"
ABENG Xylanase 7.35+0.59 6.41 £0.81 7.60 +0.67 7.02 +0.27

I8 VB NH,-N B AR (5T L 9 TR 2R
AR VAU 1 20, R] i 7R A R
WAE TS OL T 98 B SUE W & B AR B s i
R, HWR B Bo@ YL B 98, o 8.5 ~30. 0 mg/dL,
AR 0 5 21 4 90 T T R AR R k6. 76 ~
18. 69 mg/dL, &b F & 43 4 B U [l Z N, Hristov
VOB A AR R TR N 5% S IR R
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Effects of Different Sources of Vegetable Oil on Ruminal Fermentation and
Microbial Enzyme Activities in Sheep Fed Diets with
Equal Level of Linoleic Acid

CAO Xiuging' LIU Licheng® REN Yanfeng' LIU Dasen'*
(1. College of Animal Science and Technology, Northeast Agricultural University, Harbin 150030, China;
2. Animal Husbandry and Veterinary Research Institute, Heilongjiang Academy of
Land Reclamation Sciences, Harbin 150038, China)

Abstract; The experiment was conducted to study the effects of different sources of vegetable oil on ruminal fer-
mentation and microbial enzyme activities in sheep fed diets with equal level of linoleic acid. Four healthy cross-
bred male sheep [ ( Northeast semi-fine wool x Dorset sheep, (40 £1) kg] fitted with cannulas were used in a
4 x4 Latin square design. The experiment was divided into 4 periods with 16 d per period. The sheep were as-
signed to a control group (no addition) and 3 exprimental groups [ group PO (4.00% peanut oil), group CO
(2.84% corn oil) and group SO (2.86% soybean oil) |. The linoleic acid level of the 3 expermental groups
was equal. The dynamic variations of pH, protozoa count, NH,-N concentration and volatile fatty acid ( VFA)
concentration in 24 h as well as microbial enzyme activites in the rumen fluid were determined. The results
showed as follows; there were no significant effects of different sources of vegetable oil on the mean of pH,
NH,-N concentration and VFA concentration ( P >0.05) ; the total volatile fatty acid (TVFA) concentration and
protozoa count of group PO were significantly lower than those of the control group 1 to 4 h after ingestation
(P <0.05) ; the activities of filter paper cellulase ( FPase) , carboxymethyl cellulose enzyme ( CMCase) , gluco-
sidase and pectinase of group PO were significantly decreased 1 to 4 h after ingestation ( P <0.05) ; there was no
significant effect of different sources of vegetable oil on xylanase activity (P >0.05). There was no negative in-
fluence of different sources of vegetable oil on ruminal fermentation in sheep fed diet with equal level of linoleic
acid; supplemention of 4.00% peanut oil decreaed the activities of ruminal fiber degradation related enzymes, in
which the activities of CMCase, pectinase, FPase and glucosidase were significantly decreased 1 to 4 h after in-
gestation. [ Chinese Journal of Animal Nutrition, 2011, 23(5) .748-754 ]

Key words: ruminal fermentation; microbial enzyme activity ; vegetable oil
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