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Lawless 28" I Lock 25" JCHR 36 1F W3 4% 2
LR A s b0 i I 5 8% B e L L9 37 B2 ( Conju-
gated linoleic acid, CLA) i, [ Corl 287 Grir
inari Z5'Y A1 Lock 257 A 249 rh CLA 2 F il 88
52 SE ANV AR G B2 ( Poly-unsaturated fatty acid,
PUFA) 7E58 H &M E S AL ) 7= 4 —trans11
FRAE FLIRZE L R i 1 20k — 25 AR i gk, {E
J LR 45 % 98 B trans 11 3 R 25 K BE i 7 R
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1.2 RIG4biE

TG AL B A 0T B (LR H ) 2% Sl 2%
Fikrith 4% il 4% Hkral . RN AREE 3 AN
R R0 A B KR RIS S5 AR 2% o 9480 1) A0 3 S A A
FEAF R 1 R 0 (R A4 vk PR e e LA BN T
PR TAE 3 s, 81 3 s, 55 IR R 1E R FL 4L
e, BRI 2 1K) o B 7 d, Y S d,
EaA 2 d . B FR AL R 1.
1.3 ALEBEFREBEDFRIEFER

2 SKARHE 550 kg 2o Ah, SkRHA R ] e A
K NE A7 AR R A Ry I 0 2 . R H
FRAL R R0 AL 1) o FORORSRLLE Y 40
D60, FGIR A B AE ¢ 2EH(40: 60), KRN 2
K FER SRIARRRT . AR 2 ¥R(07: 30 Al
19:30), H B AK. B REFY 2 K (06: 00 Fl
18: 00) .
1.4 ANITEBEETEEY

N I 1 TAE 4 AF b ifi i 0. 78 mL/ min, i
R IH R FLAE R 1.2 mm, #EFRE R 40 g/ d( LA
DM i), KEFGE ML R 39 C, 78 COx &R IA
B, EPPHEIEC T i M eDougall B, il ( A T
W) 5598 T (A R 10 1( #5800 mL)
L5 &bl

R R 40 g/ d A ER( BL DM 1), 38 41
N 40 g/ d AR5 FORR 2 A i i G AR 1R i 43
T 08: 00 Fi1 20: 00 43 2 YAMEL, #MEHE 78 COa 1~ 2
min DLOR$F R WEHE N DA B5G
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Table 1 Ingredient and chemical composition of the diet of artificial rumen %
(SE SNy S EOplaEd| 2% Siih 49 .3 2% Hiks i 4% Hi ¥t i
Ingredient Control Soybean oil Soybean oil Cottenseed oil Cottenseed oil
i 4 Alfalfa 20 20 20 20 20
£ Dry hay 40 40 40 40 40
K Corn 17.5 15.5 12.5 15.5 12.5
%k Wheat barn 3 3 3 3 3
52H1 Soybean meal 10 10 11 10 11
i Ff1 Cottenseed meal 8 8 8 8 8
v/ i Soybean oil - 2 4 - -
Hikf it Cottenseed oil - - - 2 4
1% Stone meal 0.6 0.6 0.6 0.6 0.6
R CaHPOs 0.6 0.6 0.6 0.6 0.6
fr ik Salt 0.3 0.3 0.3 0.3 0.3

R4 Nutrient level

DM 91.13 91.24 91.31 91.24 91. 31

Ccp 13.89 13.73 13.90 13.73 13.90

EE 2.79 4.71 6. 60 4. 71 6. 60

NDF 39.97 39.72 39.45 39.72 39.45
ADF 24. 80 24.73 24.70 24.73 24.70

ASH 6.06 6. 04 6.07 6. 04 6. 07

Ca 0. 81 0. 81 0.82 0. 81 0.82

p 0.42 0.41 0.41 0.41 0.41

P Cetin 0.40 0.61 0.83 0.79 1.18

fifi Jlit /i Stearic acid 0.05 0.10 0.15 0.07 0. 08
il Oleic acid 0.26 0.50 0.74 0. 49 0.72
iF {1 % Linoleic acid 0.79 1.81 2.83 1. 80 2.79
JERETE Linoleinic acid 0.29 0.51 0.74 0.29 0.29
Cis9. trans 1 1CLA 0.01 0.01 0.01 0.01 0.01

HLE NRC(2001) THEL, &R0 FUREDEY I8 43 5 Wb JSURHES 2 ey S0 (i T 3 5%

Caleulated according to NRC( 2001) ., the nutrients level were caleulated with the actural analysis result

1.6 #H&MERE 1.7 #&MNE
R TE AR R B T S R S 2 4.6 .8 .10 1.7.1 pH e H pH vFBf R0 e 40 BE A N T
h A CO2 BT AR FVE S 28 RAEFE AL SO mL(CRFE S B FRI01 pH .
HI78 CO2 30 s), SLBIGE pH, i J- 20 CLRAFFF 1.7.2 VFA e HEH GC-4800A “AH (i (il
W NH=N VFA R AEE R R € VEA, FID Kril 2% . FF Ak 51 B0 4 2204l
MR H W 1 mL N 25% BERZ 0. 2 mL, F e
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Vs IR IR A )G, 76 10 000 v/ min K ZL 10 min,
I b W B R 5
1.7.3 NHsN JU5E  NH-N 3 5 4R 5
Broderick [ 7i2% .
1.7.4 JRMIEEME  H10 mL A T8 55 98 W0FE
SN 1 mL 6mol/ L ¥ sk ERFR 1L, 8 75 D A ( T4E 3
s, [AJER 3 s, 3L TAE 55 1K) oM 40 mL ks 2 k32
HURR IS . i 07 T ) R4 32k PR B R Ak 2
AR 45 fF: GC-A4800 “AH {41, SP-2560
BN, (Fs 100 m* 0.25 mm* 0.2 Bm), SEFE
WL R 250 C, 4rdibb A 200 1, A AR,
432.5 mL/min, 180 CL%F 45 min, LL 10 C/ min
THIEF) 215 C, {545 17 min, £ 284 FID, ¥ K
250 C, %N 45 mL/ min, 24 450 mL/ min, £b
%0 45 mL/ min .
1.8 HURAEBSGHI o
FIRbR B H] SAS BAFE V1. 0 BEAT J7 2243 #T,
HHIA R T 2 LR .

2 & B

2.1 FMEMHREATLEBAEMNSTHNE
2.1.1 pH Mzh&4  BC5 1 P9 s n o AR
FFa N T8 R IR pH 7B RS FRUG 2 3 T 1%
HAE RV 4~ 6 h 1K B de G i )5 #1547 2212 1 b
THEH . FE 50 o A RS b BE 4] pH WL K
2, WIS AL PR AL IR pH w16 B, VS AR R b
AR EE AL pH KT 0T B 21, BR 4% 53t b 21 41 4
ZEFIR BB E (P< 0.05) . FALPRA] 55 500 AL %
SR N, ZBAIE R 0. 01~ 0. 07 . FFAS AL FEAE IR

I pH 2460 H B L/, e KA 0. 08,
SOAL PR pH TR AR FEAL (P < 0. 05), [A)
—RUEAEIT AN RS K 2 0] pH 22 52 AN 35 (P
> 0.05) .
2.1.2 HRMMRNIBRKRENEZRNL  Eil5 5
A, AL EE 3 o A A R P A S W IS TG T
TEREV NG 4~ 6 h ik B b5 23, A 2218 T W, WR
2. SXRAMLL, CRRIRIETE 2% S AL B AL T B
T 0.71% , 2% K¥Fih 4% SRl 4% KAk 3 41
LRI PE ST T 2. 41% 6. 46% F1 7. 80% , 4%
SN[ 2 A A0 21 55 0] B4 25 ik B R 35 (P <
0.05) . SxFHAAHLL, 4% S A FE4] N FRIRIE T
BT 4.47% , 2% 53 2% Kk A 4% Kk b 21
WmTHE T 5. 15% \11. 54% F1 0. 50% , Hor 2%
Fikr it S50 A 22 5p ik B % (P< 0.05) . 4% &2
MALPEA T R FELEXT AL R T 3.26%,2% %
2% KRR 4% Kkl T R R R EL X AL Oy
WIHE T 9. 66% \18.20% 1 1. 34% , Hf 2% 4b#
21 550 M 7= A B B # (P< 0.05) .

R I, B RRIRE NS &Z R
3 M A B R R A ), % AL A A A B A —
AR AR S, FE R 5 F U L), AR R )G
4~ 6 h ik Bl dge e, 7B # R B, GERRE AR
7K o BN DR RRIRIE, TSR AT v
TR R, 2% Sl 2% Kk . 4% 2
TR 4% HEFT b A B2 1) 50 4% R R R JEE 4 1) EE ) TR
WItw T 2 21% 7. 18% « 2. 36% Al 5. 24%, I
RREFF AL A S A E Rk Bl R E (P<
0.05), W¥k2.

F2 RMEHIRFTHERES B

Table 2 The effects of soybean oil and cottenseed oil on rumen fermentation Emol/ mL
JusE] Z A R I AR LT T L 91 NH;-N
Treatments pH Acetic Propionic  Butyric TVFA  Acetate: propionate /(mg/dL)
A4 Control 6.17" 91.22" 33.13" 22.74° 147.09° 2.76" 26.92°
2% i3t Soybean oil 6.22° 90. 57" 34. 84" 24, 94" 150. 34" 2.60° 32.15"
2% Fi¥Fih Cottenseed oil 6. 08° 93.42" 36. 96" 26. 88" 157. 66 2.53° 35.03°
4% 3l Soybean oil 6. 18" 97.11° 31.65" 22.00° 150. 56" 3.07 29.21°
4% KE¥Fl Cottenseed oil 6. 10° 98. 33 33.30" 23.04° 154. 80" 2.96° 32.75"
SEM 0.02 1.33 0.88 0.40 2.13 0.03 0.84
P < 0.01 < 0.01 0.01 < 0.01 < 0.01 < 0.01 < 0.01

[ 51 Ji3 bt AR 6] < BE R 22 5 B (P< 0..05)

Within a row, means with a different superscript letters are different ( P< 0. 05)
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FEIREG ST A 2188 P4 R L1912 40 #8 EE 5 F- 2%, A
IG5 29 REFRALAET0) HRA, i 4% AL PR & T
XHAL, HFHZERIARI R E(P< 0.05), Wk 2, %
Wb PEZLTE fR A 4 h 50 AL 5 3 (P< 0.05) .
2% 523 2% R ¥F il 4% i AT 4% Kk i b 2 21
x4k, LN RLLEIAR 1L 25 K- 5. 63%
- 8.15% 11.34% H17.09% (P< 0.05) . iX &
U (1) 25 1 107 V4 I K AT R T8 B R
2.1.3 NHs+NIKREEZSEZRWNL  Euli I l, i
AL PR N NHs-N R R 2 h ik
Bz e, AP RS FF LB RS 6 h, RGEH T
B . FEEEAS RIS, AT BEZL K NH =N iR B AIK,
2% S 2% KRKFI AT 4% RFF i Ab #E 41 5 0 BE 41
AP FH(P< 0.05), Wk 2. 2% i 2%
¥t 4% TR 4% Rk AL 320 NH-N R85
AL AT EE 4 B 2246 T 19. 43% .30. 11% 8. 50%
F121.63% .

2.2 RIEYHEESMKEEER LA BET L
e

2 3 TR TR IR 9 I A5 R B R 7 PR 1) 2R
UG LA AR A . 2% Gl 4% Sl 2% K
FF RN 49 R¥F il AL 220 SRR SRR AN trans11
FEAE LCFA o L A3 Bl 45 In A V- (0 FF s 1 T s 4%
LY 4% RiFFah AL PR (Y] trans 11 SR AE LCFA

rh L) 5 2 T 2% KLl AT 29% Rk il A AR G
M (P< 0.05) . 2% .3l 4% 53l 2% K ¥F i A1
4% Fip K ith A BE 20 A8 R TR P il R E RR AR AT cis9 .
trans [1CLA 7E LCFA 1 Ei A3l bifi 5 in A1 1 7 v i
SRR, AR R R A BRERE LCFA L
ITE 2% FI1 4% B N7KF 22 ik B 2 (P< 0. 05) .
[7d) 48 0 7K V- 57 e A B AL LEARORF 3k Ak B 21 4 T 7R R
P 1 Ll A5 B ARG, 10 R trans 11 YR V. JBR R A1
cis9, trans1 ICLA 7F LCFA Lol mg &, 15 2 7 A
BFH(P> 0.05) . WAWFFTH ] LA H 2% il ik
PR LY 2% kT o Ak FE2H W JRR 12 (1) 2 B 5 0. 22%
AW 2% Sl EE 2% FRFF AL B4 trans11 i
FR LW 2 0. 73% 5 4% L3 LG 4% i ¥ i SRR R 10
0. 45%, 4% 37 i1 Ab BE 41 b 4% K5 k7 Ak BE 41
trans 11 JHEE LEA90 5 1. 06% . WP BEEE X trans11 JH
RRI BB — 2 PE . IR 3 BT LUA Y, % 4b
FREL AR AE LCFA P LI 7 S 4 Ji 2 h I 4t v,
) ) R R PRI, SRR 58 4 e Mk, JUHLAE 2%
R FF iH FI 4% X7 3 Ab 340 22 Sk B B % (P< 0. 05) .
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Table 3 Dynamic changes of long chain fatty acid in artificial rumen with different treatments %
o} AL 2% il 29 AT 49 i il 4% Kl ¥ ,
Control Soybean oil Cottenseed oil Soybean oil Cottenseed oil !
Je Tl Before feeding
Cl6: 0 20. 63" 16. 86" 17. 06" 18.30" 22. 68" 1.17 0.02
Cl18: 0 60. 42" 66. 89" 71.12° 59.32° 57. 45 2.24 0.01
trans11C18: 1 10.37" 8. 66" 6. 74" 15.71° 14, 24 0.76 < 0.01
C18: 1 3.10" 2.28" 1.25" 3.34" 2.29"" 0.58 0.13
Cl8: 2 3.32° 2.78" 2.50" 2.67" 2.22" 0.53 0.61
Cl8: 3 1. 47° 1.52° 0. 90" 0.40™ 0.27* 0.55 0.37
Cis9, trans 1 1CLA 0.70" 1. 00 0. 43" 0.26™ 0.15" 0.23 0.13
flilfi2 h  Two hours after feeding
C16: 0 22.97° 15. 36" 16.37" 21.90° 22,11 3.13 0.30
Cl18: 0 55.58" 70. 23" 69. 13" 52.63" 56. 12" 4.86 0.07
trans11C18: 1 9.58" 6.71" 5.78 13. 94" 13. 64" 1. 10 < 0.01
C18: 1 4. 64" 1.02" .91+ 6. 59" 4. 64" 1.47 0.12
Cl18: 2 5. 95 4.47" 5.67" 4. 13" 4.02" 0.47 0.03
Cl18: 3 0.84" 1.32° 0. 69" 0. 64" 0.47 0.13 < 0.01
Cis9, trans 1 1CLA 0.43" 0.94* 0. 44" 0.18" 0.13" 0.14 0.02
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k3
X AL 29 Gl 2% Kkl 4% Gl 4% Kkra p
Control Soybean oil Cottenseed oil Soybean oil Cottenseed oil
et i 6h  Six hours after feeding
C16: 0 17.20" 13. 60" 14. 98" 17.03" 23. 05 1. 60 0.14
Cl18: 0 62. 74" 74. 39" 71.98% 59.32° 54.01" 3.18 < 0.01
trans11C18: 1 11.14" 5.45° 6.10° 15.92° 14,51 1.29 < 0.01
C18: 1 2.84" 1.43" 1.48° 3.76" 3.90" 0.78 0.12
C18: 2 4.31° 3. 14 3.94" 321" 3.99° 0.63 0.58
C18: 3 0.92* 1. 14 0.91" 0. 43™" 0.30" 0.22 0.08
Cis9, trans 1 1CLA 0.63" 0. 85 0. 60" 0.33" 0.23" 0.15 0.07
Average
Cl16: 0 20.43° 15.28° 16. 14" 19. 08" 22.61° 1.24 < 0.01
C18: 0 59. 49" 70. 50" 70. 75" 57.09" 55. 86" 2.05 < 0.01
trans11C18: 1 10. 45" 6. 94° 6.21° 15. 19° 14, 13 0.62 < 0.01
Cl18: 1 3. 58" 1.57" 1.55" 4.56" 3.47" 0.59 < 0.01
Cl18: 2 4. 67" 3. 46" 4.04° 3.34" 3.41° 0.43 0.12
Cl8: 3 0.81" 1.33° 0.83" 0. 49° 0.35° 0.11 < 0.01
Cis9, trans11CLA 0. 48" 0.93" 0.49" 0.26" 0.17" 0.07 < 0.01

747 T 7 b /AN B[R] e [F] — 47 2 ) 22 5 S B (P< 0..05) , [ 50 o ) — 3 Le 3ot ep 5 S BEAS [ #e o 25 5 i ¥ (P < 0.

05), AKbr# A2 AR E(P> 0.05)

Within a row, means with a different small superseript letters are different( P< 0.05). within a line, means with a different

capital superseript letters in the same comparation item are different( P< 0. 05) ., no letters means no difference

BET-E 0N 4% 529, IF AR 30 A, (AL 4%
KL AL B ZH S R BRI IS 5 T 2% W7 i Ak B AL R )
PRALY . ARG 45 SR BRI IN 2% S AT 2% Kk
i, SRRNTE LB T B, S35 R B R I T, AR
4% G 4% K¥Fih, R PN Lo A AR 44 A IR vk
JERIT R . LTI N 4% & & W ER KL, 1 2
P8 A I LU A9 T e, 2% R4 A £ 18 I R L A9 R AIG
FMIHLEI G 2L — DT
3.2 X NHs-NREFMN

Bateman XK N 2% W3l NHa=N iR FRAE,
M7 4% AL BEZ] NH-N W BT . H e b 4%
RN 150~ 450g/ d G NHs-N BTt A
TR0 45 S RIS N A [7) 5k U5 1) 2 ek AR FF 3t NH 5
N R PETE . LAl R AL R kIR 38 &
WINEEL PR E W NH-N . A5+ NHs-
N PR P i, T g B 1 AE AR S 5 i s n g i,
NH-N 7l 18 8 e R R Ge ), 3F B
A HM RS 7 = 58 T RE RO RE ) RIS AR Sh B %
PTG ARG R
3.3 Xf pH BIEME

BLABAMY K2 Bock'™ LB S ALl pH Tt
. Bateman 25" H1 Beaulieu 451" 35 86 2¢ W75

RO I W pH JCFE W . ASHIE T 8 75 o5 IRk
M, pH A FRAL S, W& pH A7 T i %,
pH 52 HAR KR, 2 s AVE 78 1oy (52 W, %2 VFA
FIUNH-N (1977 B FIROCR) 45 456 TR 4% .
3.4 XHCEERSRABR LA X Y F2 I
AT BB A SV 3l 2 5 m 1) 89, il R R
£ LCFA " LE 61 3% @ B#AIK, 17 trans11 Ji B2 7F
LCFA Wb liE s It i -3 8 7 28, X5 3%,
Fellner FIl Wang #0382, JUIL 4% H 499l ik 21 4H
trans 11 1 ER 75 2] & 2% (9 29 o AL
CLA 24T FEE KR, cis9, trans 1 ICLA 5%}
AL IR BE M RBL.

4 & ®

4.1  MVEO IR AR A AR, 75 ASHIF 580 A A
Wy R BOE RS KT 4%

4.2 FEATE GG [ Y, bR A i S b0 K1 B
trans 11 JH1 /2 76987 5 52 B4 3 o, B IS AR AT cis9),
trans11 CLA LU PR 3 .

4.3 JEHE T trans11 JH R R F A BE W RR R 7 B R
e AT T a3

4.4 ARWFFREE RN T HBLAAE M 5,
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Effects of Plant Oil on Accumulation of Precursors of Milk Conjugated Linoleic Acid

GAO Jurrxiao, WANG Jiaqi’
(Institute of A nimal Science, Chinese Academy of Agricultural Sciences, Beijing 100094, China)

Abstract: The effects of polyunsaturated fatty acid from soybean oil and cottenseed oil on the accumulation
of Trans vaccenic acid (TVA) -biohydrogenation of ruminal microbes and rumen fermentation were re-
searched with artificial rumen. Results indicated that TV A was accumulated with treatments of soybean oil
and cottenseed oil, especially 4% treatments were abstractly higher than control( P< 0. 05). The concen-
trations of total volatile fatty acid (TVFA) of all treatments were higher than control, cottenseed oil treat-
ments were obviously higher than control( P< 0. 05). T he concentrations of NH3-N were also higher than
control, treatments of 2% soybean oil , 2% cottenseed oil and 4% cottenseed oil were obviously higher than
control( P< 0. 05).

Key words: soybean oil; cottenseed oil; Trans vaccenic acid; conjugated linoleic acid; rumen fermentation
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