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Effects of Seeds of Different Oil Plants on Fatty Acid in Ruminal
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Abstract: [Objective] Three multiparous Chinese Holstein lactating cows with permanent rumen cannula were used to study
the effects of adding different kinds of seeds of oil plants on fatty acid in ruminal fluid, blood plasma and milk CLA of lactating
cows. [Method] Experimental design used a 3 X3 Latin square design (sunflower seed group, flax seed group and rape seed group).

[ Result]The proportion of CLA, t11-C18 : 1, PUFA and LCFA in milk fat in sunflowerseed group was significantly improved than
that in flaxseed group and rapeseed group when adding different kinds of oil plants seed (sunflower seed, flax seed and rape seed) in
the diets (P<<0.05). The proportion of t11-C18:1 in blood plasma in sunflower seed group was significantly improved than that in
flax seed group and rape seed group (P<<0.05). There was an insignificant difference among the averages in three mensuration for all
kinds of fatty acids in ruminal fluid after intaking the diets supplied different plant oil (P>0.05), but the proportion of the saturation
fatty acids gradually increased, and the proportion of unsaturated fatty acids gradually decreased, the proportion of CLA in ruminal
fluid was always low in different times. The coefficient of determination of t11-C18 : 1 in ruminal fluid and blood plasma for CLA
in milk fat from cows were 0.841and 0.766, respectively.l Conclusion JThe sunflower seed is the best in improving the milk CLA and

the composition of fatty acid in lactating cows.

Yis HEA: 2008-06-10; %3 HEA: 2008-09-09

EEWH: EXAREEESIE (30060061)

EHRIN: TR (1972—), Y, WENEIAN, W7 ASIYE RS EEEE . E-mail: yinfuquan0l@163.com. MfE/EEM/Rit (1939—),
B, WEHIFRVEEEN, Bd%, WA B E TR SRR . Tel: 0471-4309283



1040 bR ok Nk B2 42 %

Key words: conjugated linoleic acid; oil plants seed; ruminal fermentation; lactating cows

0 35

[WF50 = Y LB yh R (conjugated linoleic
acid, CLA) & HA LRI 1 )\ Bk MR 1)
VPR, o BT A R I 2 b e AR 9,
% 11-CLA (c9, t11-CLA) iz 10, Jii 12-CLA (t10,
cI12-CLA) , iX 2 F Sk A 1 484~ CLA 19 90%LL 11,
HAPUE BRI PO i 50 S A 3k F s i = 45
MR AR, FUERE CLA B IRk, 2
TERBMK. HAr, #sFET CLA &=, MLILIER
PG TR IR G, TSR 24 97 ot 0 2 Ay L P AT 5
= LRF AWFITE R Y FLlEH CLA E2H7 2
GRS ANEG B2 MR (C18 - 2, <9,
c12) 7rsfg H S Rt v S R A e A R N, IR
TRETYE T RSN 55 2 WA ) e R AR AR R T, AL e
A ¢9, t11C18:2, Horp—or 4 B B d i
MAEPEIRIEAFURAL . WIS Bagt s R 248
YRR DT RRAT R B AR SIS = A ) t11-C18 = 142
FUIRA R BAE FH T A 8, A 0P B I i ide
o #A CLA WA 1 64% PO I 1]
AT AN R D7 R A8 B SRR R =3 4
AR RARIE AR Z . [P ] A
TR o AR R 2R R D R 4 S BN CLA
TRAIOCHR, T FR R s U CLA &R
)22 5 S LB
1 RS
1.1 RIEw R zhH)

ZEARKE L RRFFFISERT 3 008 P 5830 A X I
T 5 PR T AR DX, 7R TR MR ARAEATAT I T AR 2E
RICBIYI A 3 Sk 2 IR A T A B A ST 2 47
A, BN 4 06, RHEAIT (650~700 kg) , BT
W EIE, TR 15 ke.
1.2 Rt R AR

IRGG R 3X3 T et B 28 d, A
Ja 1 JARFEA, 2 SR B 7 d PR OV
28 d 2D o BRI H MRS HILLZh 43 : 57, 3
Rl HORR LS TR & A, B TR 6.5% 204
TR FURZH 8 SCE IR K I 1
1.3 RAFEE

BER 06: 00, 16: 00 4 2 G, SeHUEHR:, B

F1 BREBREFKTE CTFUTHEGRD
Table 1 Composition and nutrient level of diets (% of DM)

e SR WRRFFAH A
Item Rapeseed Flaxseed Sunflower
group group seed group
F KT Corn silage 21.12 21.13 20.99
2£® Chinese wildrye 36.26 36.29 36.04
Tk Corn 14.53 14.54 14.45
¥ Soybean meal 5.97 5.98 5.94
WG Flaxseed meal 5.61 5.62 5.07
%k )% Wheat bran 5.06 5.07 5.03
TEFSE Oil seeds 8.15 8.07 9.18
/NJF$T NaHCO; 0.60 0.60 0.60
WBEREES CaHPO4 1.05 1.05 1.05
fr#h NaCl 0.55 0.55 0.55
A% Limestone 0.55 0.55 0.55
TiER Premix' 0.55 0.55 0.55
HARE 777K Nutrient level of diets
PR NEL(MT'kg' DM)  6.04 6.08 6.10
HEA CP 13.84 13.85 13.87
FAEW EE 6.53 6.55 6.55
PR A4 NDF 42.23 4122 42.54
1 Ca 0.68 0.68 0.67
W P 0.46 0.45 0.47

TIRAEL RS N B 5 000 mgkg”, 4 4 500 mg'ke!, % 5000 mgkg
B 15 000 mgkg™, il 180 mg-kg”', il 100 mgkg', 4l 45 mgkg', Va
1 000 000 IU, Vp, 200 000 IU, Vg 10 000 TU

Premix content: Fe 5 000 mg-kg™, Cu 4 500 mg'kg”, Mn 5 000 mg-kg™, Zn
15 000 mgkg”, 1180 mgkg”, Se 100 mgkg”, Co 45 mgkg™, V4 1 000 000
IU, Vi 200 000 U, Vg 10 000 TU
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1.5 BRRABRLA R 5> #7

JIE 0 18 PP R A MEAE S0 W 1) Sigma A ). FLAEZ 2
B, PR AL G R AR (S8 [ B A =], 5890-117)
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Table 2 Constitutes of fatty acid in plant oil seeds (%)
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34T Rapeseed 0.32 7.55 6.32 60.89 18.64 6.28
WEFT Flaxseed 0.89 7.48 3.26 17.46 10.53 60.38
ELEKT Sunflower seed 0.70 5.88 5.23 15.54 65.77 6.88
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&3 ARIMBHTSAE B iR ASAAER LB T L RS2
Table 3 The effects of different plant oil seeds on the proportion of fatty acid in ruminal fluid (%)

] T H E 2| TERRFF AL FAF A Frifeis Pl
Time Items Rape seed group Flax seed group Sunflower seed group SEM P value
KE&JE 1h Cl16: 0 18.98ab 16.38b 22.72a 2.63 0.048
1 hour after C18:0 63.23B 60.27B 59.61B 1.62 0.321
intaking c18: 1 3.53aA 1.91bA 2.13bA 0.78 0.034
t11-C18 : 1 6.87b 5.98bBC 9.57aB 0.83 0.048
CI8:2 4.08bA 8.76aA 4.49bA 0.29 0.000
Cl18:3 0.94cA 1.56aA 1.38bA 0.06 0.000
9, t11CI8 : 2 0.24bB 0.26bA 0.32aA 0.03 0.041
KHJG 4h C16: 0 16.82ab 14.69b 19.88a 3.36 0.017
4 hour after CI8:0 71.23aA 68.43aA 67.28 aA 2.57 0.222
intaking C18: 1 2.48aB 1.36bB 1.57bB 0.42 0.026
t11-C18 : 1 4.96a 4.65aC 5.23aB 0.39 0.110
C18:2 2.79¢B 5.24aB 3.81 bA 0.19 0.000
C18:3 0.57bB 1.06aB 0.71bB 0.09 0.002
CLA 0.14bB 0.15bB 0.24aB 0.04 0.001
KAJF 7h C16: 0 20.54a 18.52a 21.08a 3.02 0.561
7 hour after CI8: 0 68.72aA 70.52aA 68.37aA 2.12 0.634
intaking Cl18: 1 1.58aC 0.86bC 0.93bC 0.05 0.000
t11-C18 : 1 7.06a 7.72aA 10.03aA 1.81 0.540
Cl18:2 2.22aB 1.99aC 2.35aB 0.33 0.721
CI8:3 0.47bB 0.72aC 0.55 abC 0.05 0.002
€9,t11C18 : 2 0.10bB 0.18aB 0.21aB 0.02 0.005
SEEIME Cl6:0 18.11 16.53 19.80 2.07 0.220
Means CI8: 0 67.73 65.74 63.09 4.40 0.477
CI8: 1 2.53 1.61 1.88 0.61 0.242
t11-C18 : 1 6.30 6.12 8.28 1.89 0.363
CI8 : 2 3.03 5.66 3.55 2.15 0.347
CI8:3 0.66 1.11 0.88 0.38 0.402
¢9,t11C18 : 2 0.16 0.19 0.26 0.07 0.255

FAFAFNG PR A RIR R AL 22 573 B3 (P<0.05) , FERF; FAAFKS FEHRE R AW R — B RN ) s i B 57257 (P<0.05)
RREE N EFRALE

In the same row, values with different lowercase letters are significantly different among different groups (P<<0.05), the same as below; in the same column,
values with different capital letters are significantly different among different times in the same group (P<<0.05)

F 4 REHAHT I MR P AREAES EL B 22 0E
Table 4 The effects of different plant oil seeds on the proportion of fatty acid in blood plasma (%)

TiH SHFAL VBT 4L KA FrifEis PAi

Items Rape seed group Flax seed group Sunflower seed group SEM P value
Cl4:0 5.02a 4.86a 5.11a 0.52 0.280
Cl6: 0 18.89a 21.59a 18.77a 221 0.393
Cl18:0 21.33a 19.44a 23.56a 2.43 0.680
Cl18:1 11.27a 7.26b 7.24b 0.55 0.025
t11-C18 : 1 0.99b 1.52a 1.46a 0.08 0.037

C18:2 35.82b 42.15a 40.35a 4.38 0.033
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#*5 ARIMAHTSEAFLASEEREM BTN (5 BIRIIRI LS, %)
Table 5 Effect of different plant oil seeds on the composition of milk fatty acids (% of total acids)

iy AT AP RFF A JEILRFAH bRt P 1Y
Fatty acids Rapeseed group Flaxseed group Sunflower seed group SEM P value
C8:0 0.89b 1.23ab 1.39a 0.25 0.03
C10:0 0.57b 2.78a 0.81b 0.28 0.01
C12:0 1.98a 1.49a 1.99a 0.18 0.35
Cl4:0 10.91a 11.27a 8.50a 2.89 0.72
Cl4: 1 0.60a 0.74a 0.38a 0.03 0.06
Ci5:0 0.83b 1.10a 0.58b 0.11 0.02
Cl6:0 28.76a 21.54b 15.71b 3.98 0.04
Cl16: 1 1.13a 1.41a 0.52b 0.22 0.03
CI7:0 0.43b 0.77a 0.40b 0.06 0.03
CI8: 0 13.41b 15.02b 21.14a 3.82 0.03
CI8: 1 27.79a 29.03a 33.51a 1.96 0.86
t11-C18 : 1 1.74b 2.12b 3.56a 0.51 0.02
C18:2 1.79a 1.85a 1.73a 0.39 0.14
0-C18 : 3 0.52a 0.63a 0.57a 0.16 0.82
y-C18 : 3 0.69b 0.85ab 0.98a 0.11 0.03
€9, t11C18 : 2 0.72b 0.98b 1.43a 0.34 0.04
C20: 0 0.22a 0.21a 0.36a 0.38 0.08
C20: 1 0.53a 0.30b 0.58a 0.21 0.04
C22:0 0.16a 0.12a 0.12a 0.13 0.83
C22:1 0.13a 0.09a 0.07a 0.02 0.53
C20 : 5(— B [LAIR, EPA) 0.11b 0.11b 0.17a 0.08 0.01
C22 : 6(—F B/ NHilR, DHA) 0.08a 0.09a 0.09a 0.03 0.21
BRI TFA 93.88a 93.68a 94.64a 1.82 0.78
He MR Other fatty acids 6.12a 6.32a 5.36a 0.62 0.34
L AT PUFA 3.90b 4.44b 5.03a 0.48 0.04
EFIRNIE TSFA 57.86a 54.77a 50.59a 1.32 0.26
JEEERR IR SCFA 3.44b 5.51a 4.18ab 0.34 0.04
HhBERITTR MCFA® 42.66ab 36.84b 26.09 ¢ 1.84 0.03
KAHERIR LCFA® 47.78b 51.34b 64.37a 2.62 0.02
-3 0.71b 0.90a 0.76ab 0.11 0.03
-6 2.47a 2.69a 2.70a 0.75 0.33
©-3/0-6 0.29a 0.28a 0.33a 0.07 0.15

1. JERENRNITR: C8~C12; 2: EENlENITR: Cl4~C17; 3: KEEIIR: C18~C22
1: SCFA: C8-C12; 2: MCFA: C14-C17; 3: LCFA: C18-C22

*6 HEHK. MES5IBEPHEXEMHEREIAGTE

Table 6 Regression equation of fatty acids in ruminal fluid, blood plasma, and milk fatty

TH Items FLAR t11-C18 : 1 Milk fatty of t11-C18 : 1 FLME CLA  Milk fatty of CLA
SR t11-C18 - 1 Ruminal fluid of t11-C18 : 1 Y=-2.847+0.777X R*=0.927 P<<0.01 7=-0.823+0.271X R’=0.814,P<<0.01
JE ¥ CLA  Ruminal fluid of CLA Y=-0.376+0.698X R*=0.995, P<<0.01

M t11-C18 : 1 Blood plasma of t11-C18 : 1 ¥=-0.172+2.014X R*=0.588,P<<0.01 Y=-0.091+0.871X R’=0.766, P<<0.01
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t11-C18 : 1 (XD EIHTTFEA Y=—0.091+0.871X,
R*=0.766.
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Effect of Different Fat Source on Rumen Metabolism and
Performance for Lactating Dairy Cow

Yin Fuquan' Gaer Di* Liu Ruifang® Yu Lei’
(College of Agronomy, Guangdong Ocean University' , Zhanjiang 524088 )
(College of Animal Science and Medicine, Inner Mongolia Agricultural University?, Hohhot  010018)

Abstract Three healthy Chinese Holstein lactating dairy cows of same age and at same lactation period were used as
experiment animals. They were all installed with permanent fistula on rumen, and have an average body weight of 650 + 20
kg. An experiment of 3 x 3 Latin square design was carried out to study the effect of adding different oilseeds at a same diet
fat level of 6.5% on cow metabolism and production performance. The aim of this work is to provide foundation data for
enhancing the conjugate linoleic acid content of butterfat by adding oilseeds into diet. Three kinds of oilseeds are tested:
sunflower seeds, flax seeds and colza seeds. Results show no significant difference ( P >0.05) for the effects of adding
different oilseeds on rumen protozoa numbers, rumen ph value, NH; — N concentration, bacterial protein concentration, lac-
tating quantity, and milk composition (P >0.05); while the additions of different oilseeds all improve the milk quality.

Key words oilseeds, rumen fermentation, feedstuff, performance, dairy cow
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1 ( )
Table 1 Composition and nutrient levels of diets
(DM basis, %) 21
Items Content 2 , ,
Ingredients Cl8 1Ci18 2 Ci8 3
Corn silage 20.82 1h (P<0.05)
Green hay 31.99 ' ’
Corn 17.09 '
Soybean meal 10.98 , Ci18 0 ,
Linseed cake 8.1 Cl18 0 (P<0.05)
Wheat bran 4.91 ' ’
Vegetable Oil 3.17 , 7h ,
NaHCOs 0.59 t11-C18 1 (P
CaHPO4 0.88 > 0. 05) 4 h
NaCl 0.49 11-c18 1
Limestone 0.49 t
Premix 0.49 3 CLA
Total 100 (P>0.05)
Nutrient levels , 1h cl18 2 ci8 3
CP 15.39
EE 6.55 QA (P<0.05) ,C18 3
NDF 42.01 (P<0.05) ,
Ca 0.68 4h,3 Cl6 0Ci8 O
p 0.47
c18 1 (P>0.05),
Per kg premix contain: Fe 5000 mg; t11-c18 1 (p
Cu 4 500 mg; Mn5 000 mg; Zn 15 000 mg; |
<0.05) , (P>0.05);C18 2
180 mg; Se 100 mg; Co 45 mg; VA 1000 000 IU; VD cis 3
200 000 1U;V E 10 000 1U ,
1 1 ( P
<0.05) ;CLA
1.3
1han7h (P<0.05) 7h,
' Cl8 0 Ci18 2 tl1-Ci8 1
PvC : (P>0.05) , ci8 3 ,
4 : (P<0.05) , c18 1 ,
; , (P<0.05) ; CLA
' : (P<0.05) 3
3500 r/ min 3d
: - 20 (P>0.05)
1.4 2.2
Sgma 3 3
( ,5890- Cl4 0Cl6 0 Ci8 0
) , , BAIYILAP (P>0.05) C18 1
, (P<0.05)
t11-C18 1
1.5 (P<0.05)
Excel , SAS c18 2 , c18 2
(ANOVA) )
, Duncan (P<0.05) , ,
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2 ( , %)
Table 2 The effects of different plant oils on the proportion of
fatty acid in ruminal fluid (% of total fatty acid)
Time SEM P

Fatty acids Colza oil group L inseed oil group Sunflower oil group
Cl6 0 21.59 18.76 20.02" 0.68 0.77
Ci8 0 53.68° 52.23° 50. 85° 3.51 0.55
1h Cc18 1 5.98™ 6.56%" 7.05% 0.54 0.07
1 hour after t11-C18 1 12.53 13.67 13.89 0.75 0.37
intaking ci8 2 4.04™ 5.14* 4.53% 0.42 0.08
ci8 3 0. 44° 1.22% 0.81™ 0.04 0.00
CLA 0.11" 0.18° 0.21° 0.18 0.05
Ci16 0 18.59 19.21 21.01% 1.76 0.13
C18 0 57.67"% 52.51° 54.36° 3.08 0.59
4 h ci8 1 4.46° 3.23° 3.94° 0.63 0.17
4 hour after t11-C18 1 14.02° 16.38° 16. 62° 1.22 1.22
intaking c18 2 3.20%° 4.81% 4.05° 0.51 0.01
Cc18 3 0.34° 0.88%® 0.57™ 0.05 0.00
CLA 0.24" 0.33° 0.31° 0.03 0.05
Cl6 0 18.32%* 21.83% 16.89™ 1.85 0.06
C18 0 60. 42" 57.45" 59.58" 2.49 0.86
7h cis 1 3.21%¢ 2.92% 3.90%® 1.52 0.02
7 hour after t11-C18 1 15.07 14.21 15.26 1.32 0.17
intaking c18 2 2.22° 1.99° 2.35 0.21 0.21
ci8 3 0.24" 0.32% 0.26" 0.08 0.06
CLA 0.13% 0.19%® 0.24° 0.24 0.01
Ci6 0 19.5 19.93 19.31 1.89 0.92
Ci8 0 57.26 54.06 54.93 3.62 0.57
cis 1 4.55 4.24 4.96 1.76 0.88
Means t11-C18 1 13.87 14.75 15.26 1.36 0.49
ci8 2 3.15 3.98 .64 1.31 0.75
ci8 3 0.34 0.81 0.55 0.31 0.26
CLA 0.16 0.23 0.25 0.07 0.30

(P<0.05), ;
(P<0.05);

In the same row, values with different lowercase superscripts means significant diff erence among different groups (P <

0.05) , the same as below; in the same column, values with different capital superscripts menas significant difference among

different times of the same group ( P<0.05)

2.3 CLA
4 3
t11-C18 1
0.05) ci8 2
2.93%, 2.46 %,
CLA

(P<0.05)

2.09%

(P<

t11-C18 1

3 0.05)

PUFA

(P<0.05) ,

PUFA

w-3

(P<0.05)

t1-C18 1 GLA

PUFA

6.79%

(P>
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3

(

, %)

Table 3 Effects of different plant oils on the proportion of fatty acid in blood plasma

(% of total fatty acid)

Fatty acids Colza oil group L inseed oil group Sunflower oil group SEM P
C14 0 4.63 4.26 0.38 0.08
C16 0 20.56 21.27 18.65 1.05 0.17
C18 0 20.55 20.6 22.82 1.24 0.13
ci8 1 12.53% 5.28° 6.98° 0.34 0.00
t11-C18 1 1.64° 1.75° 0.10 0.03
ci8 2 38.56" 44, 25% 40.93° 2.24 0.00
, %)
Table 4 Effects of different plant oils on the compsition of milk fatty acids (% of total fatty acids)

SEM P

Fatty acids Colza oil group L inseed oil group Sunflower oil group
c8 0 0.75 0.93 1.10 0.25 0.13
C10 © 0.45 0.51 0.57 0.23 0.11
C12 0 1.29 1.22 1.36 0.19 0.35
C14 0 8.05 6.99 8.50 0.95 0.26
c14 1 0.48 0.51 0.51 0.03 0.66
C15 0 0.72 0.81 0.76 0.18 0.62
C16 0 22.42 21.56 23.25 1.98 0.76
Cc16 1 0.86 1.14 1.23 0.22 0.15
C17 © 0.41 0.47 0.36 0.06 0.50
C18 0 17.06 16.26 15. 60 1.32 0.57
c18 1 32.42 32.81 31.67 0.96 0.68
t11-C18 1 2.61° 2.96° 3.35° 0.61 0.02
ci8 2 2.09° 2.93° 2.46% 0.39 0.04
a-c18 3 0.66° 0.94° 0.77%® 0.18 0.02
y-Cc18 3 0.88 0.96 0.85 0.11 0.27
CLA 0.92° 1.68% 1.71° 0.21 0.01
C20 0 0.64% 0.31° 0.18° 0.38 0.01
c20 1 1.50° 0.70° 0.65° 0.58 0.04
c22 0 0.17° 0.33° 0.12° 0.13 0.03
c22 1 0.48% 0.12° 0.15° 0.31 0.03
C20 5(EPA) 0.13" 0.17° 0.242 0.11 0.01
C22 6(DHA) 0.10 0.12 0.15 0.03 0.17
TFA 94.88 94.42 95.55 1.96 0.78
Other fatty acids 5.12 5.58 4.45 0.82 0.78
PU FA 4.78° 6.79° 6.19° 0.84 0.04
TSFA 51.56 48.93 51.45 2.17 0.21
SCFA?Y 2.50 2.66 3.03 0.86 0.11
MCFA? 32.94 31.48 34.60 1.11 0.06
LCFA? 59.65 60.28 57.91 1.26 0.21
w-3 0.88° 1.22° 1.16% 0.21 0.02
w-6 2.97° 3.88° 3.31* 0.56 0.03
W-3/W-6 0.30 0.32 0.33 0.03 0.25

Y SCFA: C8 C12; ? MCFA: C14 C17; P LCFA: C18 C22.
, c9, t11-CLA tl11-
C18

(6]
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t11-C18 1 c9,t11-CLA

3

t11-C18 1 c9, t11-CLA 7]
25 kg 7 kg ,
, 43 57, ,
c9, t11-CLA
CLA
t11-C18 1 ,
C18 1 t11-C18 1
aA
3.2 A

C8 0Ci10 0C12 0C14 0Ci6 O
, Cl8 0 Ci8 1 ti11-Ci8 1

[8] 3
, (P>0.05) ,
CLA ,
(P<0.05)
t11-C18 1
CLA, Dhiman'®  ward™”
CLA CLA
0.083% 0.55% ™1
: , 3
CLA 0.67 %
, CLA ,
CLA ,

, Gri-
inari*?! 64% c9,t11-CLA t11-
cis 1 , c9,t11-CLA  ti11-
c18 1

, PUFA EPA
DHA w-3

3.3
, Cl4 0
Ci6 0
B- ,
, ( X y)tl1-c18 1
,y = 0. 467x - 5. 462 3, R
=0.956 7; t11-C18 1
,y=0.517 6x- 4.597 4 ,R* =0.966 6,
t11-C18 1 CLA Y=
0.600 8x- 7.350 4 ,R° =0.890 3;
CLA ,y=9.320 9x - 0.551 8 ,R
=0.968 1; t11-C18 1
,y=0.999 1x+1.474 6 R =0.853 1;
t11-C18 1 c9,t11-CLA Y
=1.297 6x- 0.509 7, R =0.983 7
CLA
t11-C18 1 o
CLA t11-C18 1
CLA , ,
Grii nari [12]
4
, t11-C18 1 (P<0.05) ,
t11-C18 1 CLA  PUFA
(P<0.05) CLA
3 ,

(1] :
. , 2003, (7) : 12-13.
[2] ; , , :

, 2005, 27(6) : 523-524.
[3] , :

2006 , 18(2) : 93-98.
[4] , , , : ,
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Effects of Different Vegetable Oils on Fatty Acids in Ruminal Fluid and
Blood Plasma and Milk CL A of Lactating Cows

YIN Fuquan® GA Er-di*” LIU Rui-fang® YU Lei®> LU Shoufeng® QI zhi-li*

(1. College of Agronomy, Guangdong Ocean University, Zhanjiang 524088, China; 2. College of Animal Science, |nner Mongolia
Agricultural University, Huhhot 010018, China; 3. Domestic Animals | mprovement Station of Dongsheng District, Ordos 017000, China;
4. College of Animal Science, Huazhong Agricultural University, Wuhan 430070, China)

Abstract : Three multiparous Chinese Holstein L actating Cows with permanent rumen cannula were used in a 3 x 3 Latin
square design to study the effects of adding different kinds of vegetable oils (sunflower oil , linseed oil and colza oil , with the
nearly same fat content in the diets) on fatty acid compositionin ruminal fluid, blood plasma and milk fat of lactating cows.
The results showed that milk CL A proportion in the Sunflower oil Group and linseed oil Group were significantly higher than
that of colza oil Group (P<0.05), and milk CL A proportion was the highest in Sunflower oil Group. Milk PUFA propor-
tion in linseed oil Group was significantly higher than that of the colza oil Group (P <0.05) , while proportions of C14 0,
Cl16 Oand C18 O0in plasma were not significantly different among 3 groups ( P>0.05). But C18 1 proportion in colza
oil Group was significantly higher than that in the linseed oil Group and Sunflower oil Group (P <0.05), while no signifi-
cant difference were found between the latter two groups (P>0.05). The proportion of t11-C18 1 of colza oil Group was
significantly different from those of the linseed oil Group and Sunflower oil Group (P <0.05). And the proportion of
C18 2inthelinseed oil Group was significantly different from that in the colza oil Group (P<0.05). There was insignifi-
cant differences among the average changes for al kinds of fatty acids in ruminal fluid after intaking the diets supplied different
vegetable dils (P>0.05) , but the total trend of the proportion of the saturated fatty acids were gradually increased, and the
proportion of unsaturated fatty acids were gradually decreased, the proportion of CLA in ruminal fluid was always low in
different times. Sunflower oil was the best inimproving the milk CL A and the composition of fatty acid in lactating cowsin
our experiment. [ Chinese Journal of Animal Nutrition, 2008,20(1) :63-68 ]

Key words:Conjugated linoleic acid; Vegetable oil; Ruminal fermentation; L actating cows

* Corresponding author, professor, E-mail : yinfuquanOl @163.com ( )
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(1. , 524088;
2. , 010018;
3. , 017000;
4, , 430070)
3 , 3x 3
( ) :
( CLA) ( PUFA) 3
: 3 , /
( P> 0.05) ; ( CLA) ( PUFA)
( P< 0.05 CLA ;3 C14:0 C16:0 C18:0
( P> 0.05), c18:1 ( P< 0.05), 2 (P>
0.05) t- C18:1 C18:2 ( P< 0.05),
( P> 0.05)
. S823.5 A : 0258- 7033 2008) 11- 0025- 04
( conjugated linoleic acid, CLA)
: 2006- 10- 26; :2007- 03- 26
: ( 30060061) , CLA
( 1972,

Abstract: This study was intended to investigate the nutritional effects of different soybean products. 20 DLY piglets
weaned at the age of 3 weeks were randomly allocated into four dietary treatments with five replicates per treatment and
one piglet per replicate. In the first week, each treatment was fed a diet containing extruded full - fat soybean (EFS),
extruded soybean meal (ESM), extruded dehulled soybean meal (EDSM) or soybean protein concentrate (SPC) respectively
at the same nutritional level. And then, piglets of all treatments were fed the same diet for 10 days. The result showed that
the piglets fed the diet contained ESM had significant superiority in improving the ADFI, ADG, and reducing F/G in the
second and whole feeding period. In the first week, the protein availability of the diet contained ESM was significantly
higher than those of the diets contained EFS and EDSM (P < 0.05). The biochemical indexes of serum showed that ESM
was beneficial for early- weaned piglets to improve the nitrogen metabolism and immune function. The results indicated
that ESM was the best soybean protein source for early- weaned piglets.

Key words: soybean products; early period after weaning; nutritional effects; piglets
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18.35+4.11
15.79+3.76

14.48+3.62
13.71+3.11
13.69+3.51

35.69+8.64
21.53+6.88
28.84+6.60

19.86+4.42
12.82+3.43
13.73+1.64

13.92+3.90
9.62+2.90
8.53+1.69

34.99+10.23 24.46+6.00 24.87+6.50
21.78+5.37 17.84+4.13 21.54+3.96
27.62+8.13 15.86+1.67 22.98+3.79

25.60+4.51
10.01+1.33
17.07+3.68

15.92+3.17
6.28+2.72
14.74+2.67

10.9645.79 16.33+4.73
8.56+3.95 13.64+3.47
7.00+1.86 14.36+5.12

6.20+1.62 11.22+3.23
6.49+1.38 10.49+3.33
4.12+1.55 11.03+5.36

51.71+14.04 58.81+14.20 37.48+13.22 46.86+8.44 4219+10656 38.29+10.24 61.32+16.77 69.47+18.60 76.51+21.19 41.62+9.55 52.42+13.61
50.01£10.25 56.13+15.23 46.10+£9.76 42.72+8.44 40.37+11.65 43.07+11.24 63.41+18.59 43.97+10.95 38.07+9.64 32.89+8.76 45.67+8.88
RG 58.19+15.23 70.72+20.17 45.14+12.38 35.05+98.44 38.72+9.88 47.56+13.22 50.86+15.24 51.09+15.44 59.43+15.47 26.98+6.55 48.37+£12.79

SSG  1.28+0.21 1.57+#0.35 1.34+0.23 1.41+0.31 1.44+0.29 1.44+0.27 1.73x0.40 1.44+0.25 2.06+0.57 2.52+0.78 1.62+0.39
FG 1.19+0.18 1.26+0.18 1.07+0.19 1.46+0.32 1.46+0.31 1.97+0.42 1.72+0.38 1.79+0.51 1.76+0.46 2.23+0.55 1.66%0.40
RG  1.63:042 1.30:0.20 2.18+054 236068 2.36:0.64 218+058 136:0.42 148047 206+054 2.40:0.47 1.87+0.42
(P < 0.05); SSG ,FG ,RG
, CLA 0.083% (P<
0.55% B , 0.05) CLA
, 3 CLA C18:2 3 ,
0.67% ,
CLA ( P <0.05) .3 C18:2
, 60% ,
. 60% , . 65% , ,
, . 60% CLA T-11C18:1 (P>
, 0.05)
, CLA 3
, , CLA
t-11C18:1, 31 VFA
. A ,
CLA, , ) :
CLA [
23 4% 8% , NDF
, C14:0 C16:0 C18:0 ,
3 ( P>0.05), C18:1 : : /
, 2 ( P<0.05), ,
, Chalupa @ , 10% 18
, 18 /
2 t-11C18:1 : /



( ) %
c8:0 0.89+0.12°  1.23+0.13®  1.39+0.17*
C10:0 0.57+0.24°  2.78+0.38*°  0.81+0.81°
C12:0 1.98+0.23°  1.49+0.15°  1.99+1.15°
C14:0 10.91+1.85° 11.27+4.15°  8.5+4.70°
cl4:1 0.60+0.07°  0.7440.14*°  0.38+0.29°
C15:0 0.83+0.03"  1.10+0.15*°  0.58+0.13°
C16:0 28.76+0.86° 21.54+3.47° 15.71+2.44°
c16:1 1.13+0.13*  1.41+0.40°  0.52+0.12"
C17:0 0.43+0.12°  0.774#0.13*  0.400.04°
C18:0 13.41+1.01° 15.02+2.33° 21.14+3.35°
ci8:1 27.79+1.06° 29.03+2.03* 33.51+4.73°
t- C18:1 1.74+0.35°  2.12+40.27°  3.56+0.57°
c18:2 1.79+0.20°  1.85+0.04*  1.73+0.17°
a- C18:3 0.52+0.07°  0.63+0.05°  0.57+0.06°
y- C18:3 0.69+0.08"  0.85+0.14®  0.98+0.16°
CLA 0.7240.01°  0.98+0.16°  1.43+0.25°
€20:0 0.22+40.07°  0.21+0.04*°  0.36+0.14°
c20:1 0.53+0.09°  0.30+0.12°  0.58+0.23
C22:0 0.16+0.04°  0.12+0.03*°  0.12+0.03
c221 0.13+0.04°  0.09+0.03*°  0.07+0.03°
C20:5(EPA) 0.11+0.03°  0.11+0.02°  0.17+0.04°
C22:6(DHA) 0.08+0.04°  0.09+0.03*°  0.09+0.03

93.88+2.04° 93.68+2.06° 94.64+2.70°
6.1242.04°  6.32+2.06°  5.36+2.70°
3.90+0.10°  4.44+0.21°  5.03+0.05°
57.86+1.59° 54.77+0.62* 50.59+6.28
3.44+0.11° 551+0.64a  4.18+1.46®
42.66+1.51 36.84+2.96° 26.09+6.25°
47.78+1.72° 51.34+4.49° 64.37+4.95°
w3 0.71+0.07°  0.90+0.09°  0.76+0.08*
w6 247+0.12°  2.69+0.13°  2.70+0.20°
w 3/0>- 6 0.29+0.04°  0.28+0.03°  0.330.04°
SCFA:C8- C12; MCFA:Cl14-Cl17; LCFA:C18-
C22; (P < 0.05)
4
%
C14:0 5.02+0.89°  4.86+0.72°  5.11+0.94°
C16:0 18.89+2.36° 21.59+3.14° 18.77+3.01°
C18:0 21.33+257° 19.44+387* 23.56+4.23
ci1s:1 11.274258°  7.26+1.47°  7.24+1.62"
t-C18:1 0.99+0.26°  1.52+0.54*  1.46+0.31°
c18:2 35.8245.22° 42.15+5.11* 40.35+3.87*
Hussein @
3

3.2 CLA
, CLA
[10]
CLA
CLA ,
CLA .
CLA ,
, CLA
CLA
w 3 w 6 ,
4
3 VFA
CLA ,
t-11C18:1
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Effects of Different Dietary Fat Source on Ruminal VFA and Milk CLA of Lactating Cows

YIN Fu- quan?, Gaerdi?*, LIU Rui- fang?, YU Lei, LU Shou- feng?, QI zhi- li*
(1.College of Agronomy, Guangdong Ocean University, Guangdong Zhanjiang 524088, China;
2.College of Animal Science, Inner Mongolia Agricultural University, Inner Mongolia Hohhot 010018, China;
3.Domestic Animals Improvement Station of Dongsheng District, Ordos, Inner Mongolia; Inner Mongolia Ordos017000,
China; 4.College of Animal Science, Huazhong Agricultural University, Hubei Wuhan 430070, China)

Abstract: Three parous Chinese Holstein lactating cows with permanent cannulas on rumen were used as experimental
animals. A 3x3 Latin square design was used to study the effects of different kinds of oil seeds (sunflowner seed, flaxseed
and rapeseed, with the nearly same fat content in the diets) as extraneous fat on the changes of ruminal acetate,
propionate and butyrate concentrations of lactating cows. In addition, the aim was to study the effect of different kinds of
oil seeds on the proportions of milk CLA and other PUFAs, and the proportional changes of long chain fatty acids in
plasma. The results showed that no significant differences were found in the ruminal concentrations of acetate, propionate
and butyrate, and the ratio of acetate to propionate (P > 0.05), when adding 3 kinds of ail seeds in the diets. However, the
effects on the proportions of milk CLA and other PUFAs were significantly different among 3 diets (P < 0.05). The
sunfloner seed Group apparently improved the proportion of milk CLA (P < 0.05), while that proportion of C14:0, C16:0
and C18:0 in plasma were insignificant among 3 diets(P > 0.05). In addition, the C18:1 proportion in the Rapeseed Group
was significantly higher than that in the flaxseed group and sunfloner seed group (P < 0.05), while no apparent
differences were found between the latter two groups (P > 0.05). No significant differences were found in the plasma
indices among three diets (P > 0.05). The proportions of t- C18:1 and C18:2 in the rapeseed group were significantly
different from that in the flaxseed group and sunfloner seed group (P < 0.05), while no apparent differences were found
between the latter two groups (P > 0.05).

Key words: conjugated linoleic acid; oil seed; ruminal fermentation; lactating cows
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30 d, ( ) 4
, 3 | , , 3 |
1 ( )
Table 1 Composition and nutrient levels of diets (DM basis, %)
Iltems Control Rapeseed group Flaxseed group Sunflower seed group

Concentrate composition

Corn 510 46. 0 46. 0 44. 0
Cottonseed meal 6.0 50 . 0 50
Flaxseed cake 20. 0 10. 0 . 0 10. 0

Zein 50 50 . 0 50
Wheat bran 12. 0 13.0 . 0 13. 3
Oil seeds 0.0 150 150 16. 7
NaHCO3 L0 L0 .0 .0

NacCl 20 . 0 . 0 . 0
Premix 30 . 0 . 0 . 0

Total 100. 0 100. 0 100. 0 100. 0

Composition of diets
Concentrate (kg/ d) 12 12 12 12
Corn silage (kg/ d) 36 36 36 36
Nutrient levels
CP 14. 33 14. 51 14. 51 14. 56
EE 2. 52 6. 51 6. 50 6. 50
NDF 38 21 38. 52 38 10 38 06
Ca 0. 78 0. 78 0. 78 0. 78
P 0. 41 0. 41 0. 41 0. 41

Per kilogram premix contain:Fe 5 000 mg; Cu 4 500 mg; Mn 5 000 mg; Zn 15 000 mg;| 180 mg;Se
100 mg; Co 45 mg;VA 1 000 000 IU;VD 200 000 IU;V E 10 000 IU

1.3 5l ( HP5890)
1 15 30 , el
Sigma
, 3 2 3 1.4
, - 20 Excel , SAS
(ANOVA)
, Duncan '
Milk Scan FT120Foss E- *
L ECTRIC

:C8 0Cl0 0Ciz 0Ci4 O0C14 1 2
Cl5 0Cl6 0Cil6 1C17 0Ci8 0 C18 1 2.1
t11-C18 1 C18 20-Cl18 3Yy-Ci8 3 CLA 2 4
( -9, -11) Cc20 0 C20 1 C22 0 C22 1 (P>0.05),
C20 5(EPA) C22 6(DHA)
: 15 3
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30 .3 8.94% 11.26% 11.92 %,
(P<0.05) (P<0.05), (P>0.05)
2
Table 2 Effects of diet with different oil seeds on cow milk yield (kg)

Time Control Rapeseed group Flaxseed group Sunflower seed group

1 The1%Day 30.00+2.16™ 30.40 +3.55% 30.80+3.51* 30.80+3. 72"

15 The 15"Day 30.80+2.29* 31.80+2.15% 31.20+2.52*% 29.70+3.08"

30  The 30"Day 30.20 + 3. 64* 32.90 +3.57" 33.60 +3.28™ 33.80+3.01"

(P<0.05),
(P<0.05), (P>0.05)

In the same column, values with different lowercase superscripts mean significant difference among different groups

(P<0.05) ;in the same row ,values with different capital superscripts means significant difference among different times of

the same group ( P<0.05) , without superscripts means no significant difference( P> 0.05) . The same as Table 3.

2.2 (P<0.05) ,3
3 15 , 11.88% 9.39% 8.29 %,
(P>0.05), 3
(P<0.05), 11.88% 7.59% (P<0.05),
30 3 16.27% 9.89% 10.03 %
3
Table 3 Effects of diet different oil seeds on cow milk components (%)
Time ltems Control Rapeseed group  Flaxseed group  Sunflower seed group
Milk protein 3.33+£0.28 3.28+0.33 3.41+0.21 3.37+0.27
1 The 1Day 'Milkfat 3.79+0.29° 3.81+0.29° 3.64+0.31% 3.69 £0.41°
Milk lactose 4.37+0.23 4.54+0.44 4.86+0.51 4.78+0.39
Milk DM 11.59+1.13 11.72+0.73 12.03+0.88 11.76 £0.91
Milk protein 3.28+0.48 3.42+0.32 3.43+0.13 3.29+0.57
Milk fat 3.57+0.43* 3.41+0.21° 3.47+0.24° 3.41+0.43°
15 The 15" Day )
Milk lactose 4.29+0.46 4.38+0.38 4.59+0.34 4.69+0.87
Milk DM 11.68+1.11 11.78+1.43 11.69 +0. 67 11.91+1.09
Milk protein 3.41+0.54 3.59+0.41 3.38+0.54 3.51+0.48
Milk fat 3.62+0.19® 3.19+0.20% 3.28 £0.22" 3.32+0.43"
30 The30"Day }
Milk lactose 4.37+0.23 4.53+0.40 4.89+0.82 4.48 £0.65
Milk DM 11.48+£1.07 11.71+0.64 11.91+0.38 11.87+1.11
2.3 CLA 0. 05) ,
26.75% 27.18% 21.74% t11-C18 1
4 , 3 (P<0.05),
, Ci4 O 46.96 % 97.39% 114.78 %
Cl6 0 t11-C18 1 C18 2 CLA C20 1 EPA Cci8 2 53.33%
DHA Ci4 0 (P<0.05) CLA 3

17.86 %( P< 0. 05)
15.99%(P>0.05) 21.99%(P<0.05)

Cl6 0 3 (P<

27.59% ( P > 0. 05)

98. 28 %( P

< 0.05)

60. 34% ( P < 0. 05)
EPA  DHA
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187. 5% ( P<0.05) 160 % ( %) ,y=0.34x+0.20, R’ =
(P<0.05) t11-C18 1(x) CLA(y) 0.696 2( P<0.01)
4
Table 4 Fatty acids composition of milk from cows fed different diets (%)
P-value
Iltems Control Rapeseed group Flaxseed group Sunflower seed group P
c8 0 0.85+0.35 0.97+0.25 0.83+0.13 0.78+0.13 0.361
C10 © 3.32+1.05 4.78+2.16 4.74+1.17 2.41%1.24 0.217
C12 0 3.72+0.81 5.36+1.95 4.45+0.93 4.78+2.40 0.686
Cl4 © 15.51 +1. 69 12.74+1.20° 13.03 +2.09%* 12.10+0.15" 0.041
Cl4 1 1.27+£0.32° 1.66 £0.33* 1.92+0.23° 1.84+0.26% 0.036
C15 0 1.03+0.16 1.37+0.20 1.65+0.48 1.27+0.35 0.201
C16 0 25.35+0.57° 18.57 +1.16" 18.46 +2.32° 19.84 1. 46" 0.001
Cl6 1 4.67 +2.06° 2.55+0.70° 2.13+0.36" 2.95+0.22" 0.020
Cl7 © 0.36 +0.04° 0.48 +£0.04" 0.89+0.14° 0.61%0.10° 0.001
C18 0 14.07 £1.67 10.23+0.47 10.63+1.82 12.66 £3.73 0.206
c18 1 20.22+1.53 23.53+3.79 24.95+3.73 24.66+1.99 0.256
t11-C18 1 1.15+0.23° 1.69 £0.10™ 2.27+0.50% 2.47 £0.30° 0.004
ci8 2 1.50+0.21° 1.78 £0.35® 1.86+0.18% 2.30+0.30° 0.039
a-c18 3 0.27+0.07 0.39+0.13 0.42+0.10 0.34+0.01 0.253
y-ci8 3 0.41+0.14 0.60+0.12 0.57+0.12 0.45%0.10 0.245
CLA 0.58+0.03° 0.74+0.12"% 0.93+0.07* 1.15+0.21% 0.004
C20 0 0.21+0.03 0.32+0.24 0.26+0.06 0.20%0.02 0.665
C20 1 0.14+0.03° 0.38 £0.02% 0.23+0.08" 0.54 +0.16° 0.004
c22 0 0.28+0.13 0.45+0.30 0.44+0.07 0.63+0.17 0.236
c22 1 0.27+0.13 0.22+0.12 0.32+0.09 0.30%0.17 0.799
EPA 0.08 +0.03° 0.14 +0.03" 0.19+0.04%® 0.23+0.06° 0.013
DHA 0.05+0.03" 0.09 +0.02% 0.11+0.03° 0.13+0.03" 0.023
(P<0.05), (P>0.05)

Values with different lowercase superscripts in the same row means significant difference ( P < 0. 05) ,without super-
scripts means no significant difference (P>0.05). The same as below.

2.4 24.03% LCFA 3
4.69% (P >0.05) 10.02% ( P < 0. 05)
5 , TFA 3 16. 11 %( P<0.05) W-3FA 3
(P<0.05), (P<0.05)
, , 2.5
TSFA 3
(P<0.05), 6 , PUFA/ TFA PUFA/ TSFA
12.07% 15.78% 14.55% PUFA 3 Cl4 1/Ci4 0 Ci18 1/Ci8 O
(P <0.05), (P>0.05),
40. 83% 47.06% 41.52% EPA + DHA 3 (P<0.05) Cil6 1/Ci6 0 CLA/
(P<0.05), T-C18 1 3 (P<
1.64 2.29 3.21 0. 05) W-3/W-6
M CFA 3 (P<0.05),

(P<0.05), 22.45% 20. 98 % W-3/W-6
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5
Table 5 Fatty acids composition of milk from cows fed different diets (%)
P-value
ltems Control Rapeseed group Flaxseed group Sunfloer seed group P
TFA 95.30+1.41° 91.14+2.88" 91.25+0.97° 90.12 +0.87° 0.022
TSFA 64.69 +1.49° 56.88 +5. 96" 54.48 £2.86" 55.28 +1.93" 0.028
PU FA 2.89+0.34° 4.07 +£0.64° 4.25+0.24° 4.09+0.21° 0.010
EPA + DHA 0.14+0.03° 0.23+0.04° 0.32+0.06%® 0.45+0.05° 0.000
SCFA 7.88+1.62 12.71+3.88 10.01+1.65 7.97+3.37 0.201
M CFA 48.19+1.38° 37.37+1.71° 38.08+0.18" 36.61+1.78° 0.000
L CFA 39.23+1.15° 41.07 +3.84° 43.16 +2.55° 45,55 + 3, 44° 0.126
w-3FA 0.40+0.08" 0.61%0.14° 0.72+0.03° 0.70+0.09° 0.014
W-6FA 1.90+0.28° 2.90+0.39° 2.42+0.16% 2.24+0.25" 0.016
EPA + DHA C20 5 C22 6 TFA TSFA PUFA SCFA MCFA LCFA,
(cs-c12) (C14-C17) (C18-C22)

EPA + DHA isthesum of C20 5and C22 6. TFA isfor total fatty acids, TSFA isfor total saturate fatty acids, PUFA
is for poly-unsaturated fatty acids,SCFA is for shot chain fatty acids(C8 C12) ,MCFA is for medium chain fatty acids(C14-
C17) ,LCFA isfor long chain fatty acids(C18-C22) .

6
Table 6 Fatty acids ratios from cows fed different diets

Iltems Control Rapeseed group Flaxseed group Sunflower seed group
PUFA/ TFA 0.03 +0.004° 0.04 £0.002° 0.05 +0. 005% 0.05 +0.004%
PUFA/ TSFA 0.04 £0.010° 0.07 £0.009% 0.08 £0.010°% 0.07 £0.020°%
Cl4 1/Cl4 0 0.08 +0.005" 0.13 £0.050° 0.15+0.060% 0.15+0.070°%
Cl6 1/Cl6 0 0.18 +0.080° 0.14 £0.070° 0.12 +0.050" 0.15+0.050"
C18 1/Ci8 0 1.44 +0.620° 2.30+0.910°% 2.35+1.020°% 1.95+0.860%
CLA/t11-C18 1 0.50 +0. 210° 0.44 +0. 180° 0.51 +0.230° 0.38+0.160°
w-3/W-6 0.21 +0.110° 0.21 +0.090° 0.30+0. 160°% 0.31+0.130°
3 , CLA
3.1 (t-10,C-12CLA ) ; ,
, 3
3.2
, , Ci0 0Ci12 0Ci14 O Cci6 O
, ci8 0 Ci8 1 t11-Ci8 1
191
, Cl4 O Cie O
, , () , C18 1 t11-C18 1 CLA W-3w-6
(8] Cl2 0 Cl4 ©

) , Ci6 O
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. ,R*=0.696 2( P<0.01)
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Effects of Dietary Supplementation of Different Oil Seeds on Production
Perfor mance and Milk Fatty Acids of Dairy Cows

YIN Fu-quan' GA Er-di’" LIU Rui-fang® YU Lei® LU Shoufeng’® QI zhi-li*

(1. College of Agronomy, Guangdong Ocean University, Zhanjiang 524088, China;
2. College of Animal Science, Inner Mongolia Agricultural University, Huhhot 010018, China;
3. Domestic Animals | mprovement Station of Dongsheng District, Ordos, Inner Mongolia, Dongsheng 017000, China;
4. College of Animal Science, Huazhong Agricultural University, Wuhan 430070, China)

Abstract : To search an appropriate way for improving the CL A content in milk fat and the milk quality ,sixteen Holstein dairy
cows were selected to determine the effects of dietary supplementation of different oil seeds rich in Inner Mongolia on pro-
duction performance and milk fatty acids of dairy cows. Sixteen early-lactation (62 +11) DIM dairy cows were selected in a
completely randomized design and divided into Control group, Rapeseed group, Flaxseed group and Sunflower seed group.
Total duration of the experiment was 40 days (10 days f or adaptation and 30 days for tiral period). Milk yield and composi-
tion were measured and analyzed on the 1¥day, the 15" day and the 30" day in the trial period. The composition of milk fat-
ty acids were analyzed by using gas chromatograph. The results showed that compared with the control group, (1) the milk
production was significantly increased( P < 0.05) and the milk fat percentage was decreased( P < 0.05) after adding oil seeds,
while no significant difference was detected in other milk components among the groups( P> 0.05) ; (2) CLA content in
Sunflower seed group was significantly increased by 98.28 % ( P<0.05) ; (3) the proportions of C14 0 and C16 0 were
decreased , by 17.86 % and 26.75 % in Rapeseed group, 15.99 % and 27.18 % in Flaxseed group, and 21.99 % and 21.74 %
in Sunflower seed group, respectively; (4) the proportions of poly-unsaturated fatty acids ( PUFA) were increased by
40. 83 % in Rapeseed group, 47.06 % in Flaxseed group and 41.52% ( P<0.05) in Sunflower seed group respectively; (5)
there was a positive correlation between proportions of t11-C18 1 (x) and CLA (y) in milk fat from cows, and the equa-
tionwas: y=0.34x+0.20, (R*=0.696 2, P<0.01). Feeding oil seeds increased the proportions of fatty acids(CLA and
PU FA) significantly, and decreased the contents of C14 0 and C16 0 in milk fat. Therefore, supplementation with oil
seeds was an economical option to improve the milk quality. [ Chinese Journal of Animal Nutrition, 2008,20(3) :261-267 ]

Key words:Oil seeds; Dairy cows; Milk fatty acids; Conjugated linoleic acid
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Devdopment o Morphoogy Shape

o Rex Rabbits Digestive Tract

GAO Zherrhua®, YANG Xitrni® , MENG Yan?, YIN Furquan®, HUANG Xao-liang® , DUO Le*
(1. Agricultural Colege d Guangdong Ocean University, Zhanjiang 524088, China; 2. Institute d Ani-

mal Science and Veterinary in Hebei Province, Baoding 071000, China)
Abstract : To determine the development of nmorphology shape of digedive tract , 150 Rex rabhits were
daughtered at newbroth ,2w ,2w ,3w ,4w ,5w ,6w ,8w ,12w and adult. The tria rabbits were fed in same
oondition , the norphology shepe of digedtive tract was determined and observed. The result indicated that
the length of villus had increased with the ages Weaning had decreased the length of villus and then vil-
lus was regenerated ater weaning for 1 week. The villus norphology shgpe of arall intedine was like fin-
ger observed in the pardfin section.

Key words: rex rabbits; morphology shape; villus length; crypt depth
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Fig.- 1. The morphology of the digedtive tract (100 x )
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