B E

AFFFEW T ORPENFRATFIERIF A EEE . AR, DRELBEREER
KAULAE R AR .

R 2 AREEERR A X MEREXSFIR 2 RSN 44, HA8 R, BRAERL
B, FHXNE 0% GIHEA). 5%. 10%0 15%IERFF (FHRER) NER, FAEGRGEEK
FHIR.

RBERRY: 87 %M 10%EFNEBRRETEXAME, SHBAHALL, sS%HARE
T 22.5% (P<0.05), HMEN 10%H B R, HITRARBT 314% (P<0.01); RFEAKFH
THFEMEXNFRREATESE (P>005): BM— BN TUREREL, Hh5x
AR, S%ATHT 14.50% (P<0.05), 10%ATET 26.83% (P<0.01): 15%ARHEER
BEXEMERE (P>0.05).

REFARANEORSETE 19.83%~21.21%2 [ (P>0.05); MM &BMH TRFREM
KERETHEM, P 5%. 10%H 15%ASPENBARRET 36.34% (P<0.05). 85.15%

(P<0.01) F1122.02% (P<0.01); K5 & BEEH THRFEMAKPHRZEMMKD, EHRFEE
S BIESTRABS T 5.69% (P<0.05). 9.72% (P<0.01) M 11.62% (P<0.01); WH K5 & BIFEE
HUBEFFRMKTEHRETIRD, 10%ARIE, KA BAMK 0.32% (P<0.01).

BRDEMEKTENTEXMRAE. BERNRUEE. € 10%EAH KRR KE, 5
HHBBRET 21.16% (P<0.05). 7.44% (P<0.05) 0 20.49% (P<0.05); HRMILFRIFXIHE
REE 12 7058 13 BB H 4% tem AN EREE (GR) ERERM (P>0.05),

TERRFF RV I0XT M4 P SR ERE . H SRR AR A L REA (P>0.05); MRARRS
BEAMEERFENENABTRE, SHMAML, 10%ABHEEIRERT 40.55%

(P<0.05), 15%ARIET 50.76% (P<0.01).

ERFFFEMEEMERT EEXARPEAVAEN SR, 5%4. 10%A7 15%HHARAER
AHIEMBARBT 7.59% (P<0.05). 9.61% (P<0.05) F 10.79% (P<0.05); MHAERHEES
BIRFT 45.66% (P<0.05). 101.29% (P<0.05) Fil 147.91% (P<0.05); LHRFFIEMRS 45min
0240 BELA pH, 55 1d. 3d. SABERKIHAERE (LY. 4 (a*) MEH b,
£ 1dEE 3 OFKRABRIGTREE (P>0.05); 8 5d xRAKRKEZRIE, KT 15%4 13.29%
(P<0.05); B WA MAKTRIME, RABHER (TBARS) HEXES |d HEAENE
B (P>0.05); % 3d B, 5%. 10%H I5S%A X HARBET 4545%. 54.55%H 63.64% (P<0.05);
% 6d B, % 10%F0 15%A A BERBT 44.78% (P<0.05), 47.76% (P<0.05) fl 74.63%
(P<0.01). BEETERRFHMERIMM, BLASHIFLER (MFD £FE% 1d. 3d. 5d BI8E
WM, FEH 14, S%AM 10%AFKTXEE 31.06%HM 42.27% (P<0.05), 15%H & T3 HA
61.29% (P<0.01); ¥J5% 3d, SxMA MFI ML, 10%H5 F3HA 21.39% (P<0.05),

15%A R FATEA 33.77% (P<0.01); % 54 15%A % FxifHA 24.38%, EFMEFE (P<0.0D).
AREBEBR KNS BIEVROS BEERFBRNKEORRAN RS, BESAZAERA

E¥E (P>0.05); WHEWARHBEMENEM, FHEER. FE0R, L8, s maRHE

ERASETRE, ETHRFASHEGRLERREE (P<0.01): HHTAFFRMELEM,



WA, oA, AT MAR (CLA). TERMASEHEN, SxE44L, HM5%. 10%H 15%
KT UM ED DR T 31.82% (P<0.01). 54.70% (P<0.01) f58.33% (P<0.01), CLA
ERIMEET 68.00% (P<0.01). 132.00% (P<0.01) Ht 140.00% (P<0.01), EHMEEAH
BT 250.94% (P<0.01), 339.62% (P<0.01) 1 360.38% (P<0.01); KRR LAk AFE EPA
) DHA. BEETRRTFRMEN LA, SFA WS EERM TR, SxRAML, BN 5%. 10%H
15% B TE BRAF A B MK L AR BT A & B AR MK T 8.59% (P<0.01). 17.48%(P<0.01) 1 18.12%
(P<0.01); MUFA Fi PUFA & BRE EARMEMMMAEMN, M 5%. 10%H 15%H3E
FEFF S IEB AN PUFA 5845 BIRF T 46.19%(P<0.01). 72.90%(P<0.01) ) 77.44%(P<0.01),
n-3 PUFA B R4 SIERE T 250.94% (P<0.01). 339.62% (P<0.01) HI 360.38% (P<0.01); S53fH
AR, B 5%- 10% 1 15%00 WHRHFF L E B R KU PUFA:SFA 2 BIRE T 59.97%(P<0.01).
109.53% (P<0.01) 1 116.84% (P<0.01), n-3:n-6 73 HIRF T 170.81% (P<0.01)~ 190.49% (P<0.01)
5 197.49% (P<0.01).

& EBR, TERBDPHEM 5%~ 10%MEMF (FHREM), TTUHRMSREEENE~H
B, RESYANMENEEER, S/MEEPHHEL; 8% TEEA0E. BRPEMS%~10%
MERFEXVAEASRETW, B TURTRHNSE, RETKIHSE: ARDPE
MY FRFFRE T UARGS BN ANSE, BRRIZHKRAKM TBARS M BETLIEN,
RIS A EMAISRENFT B E—EHRAMN, BRTE2XFENARANRENE
EYE, HETREM, TR AMRKALT —ENRAEYE: BRPEMERFRLTREN
RS B R, 18 PUFA 42512 n-3PUFA fl CLA 94 &, 2% PUFA:SFA 1 n-3:n-6 MILEHA.

REE: R R A MARRE: BAELER FRERN
RERT R AL



Effect of feeding different linseed levels on performance, blood biochemical
parameters and meat quality of lambs

Author: Wu Yanan
Advisor: Professor Li Jianguo
Major: Animal Nutrition and Feed Science

Abstracts

To study the effects of feeding different levels of linseed on performance, meat quality,
blood biochemical parameters, thirty-two F1 lambs (two months old) of Suffolk X
Small-Tailed Han Sheep were allocated into four groups with eight replicates in each group.
Lambs were fed the diet with 0% (control group), 5%, 10% or 15% linseed (DM basis) .
All the diets were designed to contain similar contents of crude protein and digestible
energy.

The results showed that: 1). Proper level of linseed supplement could increase the
daily weight gain of lambs and decrease the ratio of feed to weight gain, but high level had
no significant effect on the items. Feeding linseed had no effect on dry matter intake (DMI)

(P>0.05) . The diet with 5% and 10% linseed increased the daily weight gain of lambs by
22.5% and 31.4%, compared with the control group. The ratio of feed to gain of diet with
5% and 10% linseed were decreased by 14.50% (P<0.05) and 26.83% (P<0.01) ,
respectively. 2) Linseed supplement did not affect crude protein content in the leg muscle,
but increased the fat content and decreased the water content (P>0.05) . Compared with the
control group(0%), the crude fat content was increased by 36.34% (P<0.05) , 85.15%

(P<0.01) and 122.02% (P < 0.01) ; and the water contents were decreased by 5.69%

(P<0.05), 9.72% (P<0.01) and 11.62% (P<0.01) respectively in the leg muscle of lambs
fed diet with 5%, 10% or 15% linseed. 3) Diet containing linseed increased the carcass
weight, slaughter rate and rib-eye area, especially for diet containing 10% linseed (P<0.05).
Compared with 0% group, the carcass weight, slaughter rate and rib-eye area of lambs fed
diet with 10% linseed were increased by 21.16%, 7.44% and 20.49% respectively. There
was no significant differences of GR among groups (P>0.05) . 4) The contents of total
cholesterol, triglyceride and non-esterified fatty acid (NEFA) were similar among groups

(P>0.05) . feeding linseed decreased the lipase activity of blood , especially for diets with
15% linseed (P<0.01). Blood lipase activity of lambs were increased by 40.55% (P<0.05)
and 50.76%(P<0.01) fed diet with 10% or 15% linseed, comparing with the control group.
5) Responses of pH values at 45min and 24h at 4° C storage (P>0.05) and meat color at d
1, d 3 and d 5 were not affected by diets. The cooking loss was decreased by 10.79% in
group fed with diet containing 15% linseed (P<0.05) comparing with the control group.
Fat content in meat were affected by diet (P<0.01) . Compared with 0% group, the fat
content in meat of lambs fed diets with 5%, 10% and 15% linseed were increased by



45.66%, 101.29% and 147.91% respectively. There were no significant differences of drip loss
among groups from dayl to day3. In the 5" day, drip loss was the lowest in the control
group (P<0.05) . Compared with 0% group, drip loss fed diet containing 15% linseed was
increased by 13.29%. In the 1* day, there was no significant difference in TBARS value
among groups. In the 3™ day, TBARS value in the control group was significant lower than
that fed diet containing 5%, 10% or 15% linseed (P<0.05) . Compared with 0% group,
TBARS value of muscle were increased 45.45%, 54.55% and 63.64% , with diet
containing 5%, 10% and 15% linseed, separately. In the 6th day, TBARS value was
increased by 74.63% in group with diet containing 15% linseed. From day1 to day5 during
storage, Increasing linseed level in diet improved the amounts of MF1. At 1* day during
storage, the amount of MFI in groups fed diets containing 5% and 10% linseed were
separately increased 31.06% and 42.27% than that of the control group (P<0.05) and was
increased 61.29% (P<0.01) in the group fed diet containing 15% linseed. The amounts of
MFI were increased 21.39(P<0.05)and 33.77%(P<0.01) separately in the groups fed diet
containing 10% and 15% linseed af d 3 during storage. And the amount of MFI was
increased 24.38% in group fed diet containing 15% linseed at d 5 during storage (P<0.01) .
6) Total fat acid content (TFA) had the tend to increase with increasing linseed intake

(P>0.05). Feeding linseed decrease SFA contents(P<0.01) and increased PUFA contents

(P<0.01) ,especially n-3 PUFA that mainly as C18:3n-3 and CLA (P<0.01) in the
longissimus muscle. Compared with the control group, CLA and C18:3n-; of milk fat in the
groups fed diet containing 5%, 10% and 15% linseed were increased 68.00%, 132.00%,
140.00% (P<0.01) and 250.94%, 339.62%, 360.38% (P<0.01) respectively. The rate of
PUFA:SFA and n-;PUFA:n-PUFA in groups fed diet containing 10% and 15% linseed
were significantly increased by 125.22% and 133.07% (P<0.01) and increased by
170.81% and 190.49% (P<0.01) respectively. EPA and DHA were not detected in the
muscle.

Above all, feeding diet containing 5% to 10% linseed could improve the performance,
the ADG and slaughter rate, and decrease the ratio of Feed: Gain. Linseed could significant
modify meat quality of lamb. The diet containing 5% to 15% linseed had no effect on the
protein content of muscle and the meat color, but could increase fat content and improve
the muscle tenderness. Linseed improved the fat acid profile especially increased the
amounts of n-3PUFA and CLA, the ratio of PUFA: SFA and the ratio of n-6PUFA :
n-3PUFA But adding linseed in the diet of lambs showed some negative effects on muscle
lipid oxidation.

Key words: linseed; iamb; performance; meat quality; blood biochemical parameters;
longissimus muscle; fatty acids profile
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BEEMAMER, AREFEKTHRE, AMNMEREHRETRAENTL DR
EAMBERPHLARREL, AREURRFMEOE. EERVEH. BREARAR. FYORN
WETE. DBFUREERORFRESZAOEALRAPSHRARE, RAREENERY
H. BENEAAR 126%~152% BTREA: BHER6.6%~13.1% EFEN. LFXHEH
8 2065%, EHia®43% REERS, EEHAELE. SURLERTHEARSE (B
100g RS S IBE® 29mg) EELEHFRIED, BHASANMREREOER.

EZEXNERBARBHEKR, BLUHKE. WAL, BD. #@Eit. BFHLSEAE
ZHREERY. REANNELRHERDRERDBRRE. 2EEAHRARSLMA.
M. £, ARER. BHRKT. ARFRELHEROEZM. ﬁﬁ¢ﬁﬂ5ﬁﬂm&ﬂ&ﬁﬁ
BRASOKRE, HSARTEECANNARFEEREEM.

RE, MINHRRSCEFHBHEROERDELE, RANBRRZLCHNI HE—
FEHARGRITEE. ARAE-RRAEANNKERRELR DIV HETRP—IMREEN
k. BirREFARESHREDAETSY BRPRNEEY bR ESEE = RE RO E
(Bas and Morand-Fehr, 2000) .

L1 WRRHHEE R

WHHAH AR, £RECH/VEEMREHE, BELANFE LK EEQ M EYmA%E
Pz —. B LTFFEERRIERANAT T, #hEMRI=HERHEEREARPES
BAFFRHER, EFRBVPEHKRERRSEXE.

TP SEEHETR, FMESFUNENE (PUFA) SEBH, Hr Wi TRk
&, TREODRBEEAORE, FHOnEER *; B4 PURA EHEBAGIELY, HiE%e
&N, BHBERRURRORFESHEAETHEEMEN (Conners, 2000; ZFEIHE, 1998)
[10, 11]

Conners (2000) $5Hi, WHRFTHMRLBERYFEM T ALMBELAHERN A, FaRFF
PEEKRL20%M o-FHFER (ALA), ALA B—HUFRHR, BRSR=-1THRABR (EPA) 1Y
WM. EPA MEREHMEHAER (EABERNDPRABERF) WIAGHR, ETCLE
—H& R+ BRI (DHA), DHA B4 4 B4 M se 3 1 FOK o FIBR SR 6 AT A4 % 49 n-3
FEBI® (Comners, 2000) ", WAKERARENFMAEERE, oA BB ENHLAIMA
YIEYEER R, EOEREEEANEERA R RRBENTR LA EEMNIIN (Haris
and Haggerty, 1993) '), B4, WRIESHAHEEEDHR (CLA) BIZFITAYE. 3%
T (CLA) R—AAFRRERY. SHAENR. HERATEBYFRNT\B SRR
SRUEMREY, NERDRERK, EREEERER. NEERA. MBIBHRE. Bk
B, REEER. RESALARIFEREREL. REBEKSHEHFEEENA (Banni
%, 2003; Griinari 1 Bauman, 1999) ™ ), CLA &5 U BN K G20 E HES A0
PRI RO RS R SR,



LR R EFEEAL CGRilb) B3

ERFEESEHRR. m8. WaRSEEEENR, AERERIMFEHRECLHILA
FHYEEPREHE-ROBEFNE ALY ME~ LS PUFA 5 A,

1.2 W HEFIE

WHRFPESERE. BAK. KRR, TEEAE. TORRBEZSERRHT,
BiHgF —EHEFRET. 4%, AMEEEERnED IR, RERNEEEEORFEF
B HRAHEREH, AR HREHES,

1.2.1 FHEFHEESR

WA R R FHEYE A, BRSEMM, i, EhrEkR T ERRAMNE S (Daun
%, 2003), RAEASTEEREA, —Mkil, ERFES A%H0E, 20%BER 28%4
g, HPEATRTEEMN 18.8% 3] 244%T% (Daun 1 Pryzbylski, 2000), WH{LAEFE 1045~
12.54 MIxg 24",

% 1. FRANHFRS SR (FHREM
Table 1. Nutrient content of selected oilseeds (DM basis)

W Xg* [213%: 2l 1N
FYyit DM (%) 94 9% 94 91
E3oedi3
NEm(Meal/kg) 2.82 2.1 3.02 238
WEHE
NEg(Meal/ke) 1.96 1.47 2.40 1.67
H&EE CP (%) 2238 417 179 230
Tl Lipid (%) 35.0 18.8 41.0 17.5
[ 3ed782 30
ADF (%) 8 100 390 40.0
& Ca(%) 0.26 0.27 018 0.16
B P(%) 0.56 0.63 0.56 0.62
a %# Allemative Feeds for Ruminants, Lardy and Anderson, 1999 (except IipE)M.
bNRC, 199621,
¢ mAMAE

d WAEFHAA McDonald, 1994 (AT HIBH, & EINRC, 19962

TR FAREEMOAA LSRR, LAEASBAUTSNPHA R, SHERFLR,
REREAERTNEESFZE, AEATESREFNRFRE (£ 1D, MARERAKR ESK
&L (R D). ERFPATHARSES DA SHALKRNER. TAFPRRAHRBEN
FREQTT B R T BRAT ISR AR BE B b PR R R A A M 0.



WRRFFa A=A . MR IR R R YW

%2 FRABYHHEERAR (g100g AR
Table 2. Amino acid composition of select oilseeds

b7 4 xg°® FEE®
HER 9.2 732 8.18
KaEMm 1.8 1.50 1.77
HER 22 2.7 2.60
BRREE 40 4.56 4.09
RER 58 7.81 6.41
meE 4.0 6.29 3.56
BEAM 1.5 1.4 229
EHER 46 5.26 462
HEM 36 3.96 372 .
BEK8 1.8 1.26 1.19
BHEHM 46 4,64 495

a % B Oomah F Mazza, 199321
b % NRC, 2001

1.2.2 PEAGBRIARY

FRFFFE o -TEHER (ALA) MEERE, 5KE. BF. EXNRIEFHER, B 03 PUFA
ARREM 06 EFEMNERK T BERE, EHRFD o3 RS ES PUFA 98 55% BLE, 4
ETREPHEE. B TR SFA HSEERTAE. BFAEX (H 1). 58 AFIF (2005)
SFRE, TEAFFPIEMHMAS HTME (3.86%). MM (9.58%). AR (1934%) ™9,

= | Saturated

| Linolele (18:2n-8)

—— e Ll Monounaniuroiod — —
| | = Alphasinolenio (18:3n=3)

7% B Flax Council of Canada, 1997%RINutrient Requirements of Swine, 10th revised™

B 1. FFEFARERA %K
Figure 1. Fatty acid composition of flax and oather common oilseeds

1.2.3 5 BT MRAS

FIFSIMTERTH, ERNEEFRNELRRS SR,



AR R FWME2A (k) 83

#£1. TR, KSROBERARPELERSSE (mgke) *
Table 3, Vitamin content of linseed meal, sovbean meal and sunflower meal, mgl_(g as fed

171 X8 mAR
EHR 0.41 0.26 1.45
HE % 1512 2731 3150
Y- 1.30 1.37 1.14
il 33 22 220
IR 14.7 15.0 24.0
BaxX 29 31 3.6
Bk 15 32 35
L B6 6.0 6.4 NG
HERE 2.0 23 9.1
Y E 02 0.2 0.0
2 K& B Nutricr Requirements of Swine (NRC, 1998)°7
NG = Nel Given

WRRAFEN MRS H SRR, BREMFPHIEEEE TESTBURTAERN
¥ (R4); 55 ERAFTH. €. & . @RS E560FHELR MASEEERT

fan.

4. FRMHTORESEE (THRER)
Table 4. Mineral content of selected oilseceds (DM basis)

TR i gt
%, % 0.24 0.16 0.27
#®, % 043 0.35 027
B % 0.62 0.62 0.65
8% 0.83 1.22 2.01
H, mg/kg ) 10 10 20
2%, mg/kg 50 160 180
&, mg/kg 30 10 40
4, mg/kg 270 300 400
¥, mg/kg 40 40 60
2 & A Flax Council of Canada, 19978
bNRC, 1996

1.2.4 THEFHSMH

WHHRRHP ERENBTNNEALR B6 FNERES. ERBTFHHEUHRHTH-
PR £F H TR OIS (HOND 4R . SRS ENEEZRAT. HFRARE
K. A F3dR BN EFRROERE K. MATRK. T2RBNFT. RIRIEHTERK
BHEENMRBIE. ERe SN KRER R RGHHTE EMR S5 KiEa. ANMT#
FHERERIEFFRPHERMLEY. YRAMTRFEEFEAKEE. BRLBE. RAE
B BENTHRERE™ . VB6 A FRIBHEAE TR ME L E B6 BHIMH.

1.3 BN ERRFF SE R R & WA A B R

TR+ EORARE NS RBES, HEESHERH & RNTEEERMIEEN L
Hxsatk. AR, €501, UKAFEBHPRIMAEEFERAFEYSRAES), MRHT
FefE P BB WG B AR A B BN



TRAFR S A . MBERIERNRLRNER

ERAFEMBEH (35%; McDonald, 1994) ™, REEARPRIFHMEIIRE. 4L
FEWZEX B ERPEARE MR, BOE%. RIEEHAEFREEHIHERES (Byers
9 Schelling, 1988). B-TAGHISFRIEE RBIEM, R4SV ERDIEIIRENEBIE SRESL
(Byers £ Schelling, 1988) BY, Hit, BRPHFEMIERSTRZEZETHREMBN 12%~14%.
55, BTERFBENEARSE, £EYEARKEHER, % BRNE AR ERER
LuloZigsg 4=k 4 fi0)-2 -

1.3.1 FHEFHFARARRZ

Ward % (2002) HUEZERATFBRFEMT 8% ERER FHHr=RE ZWH; Kennelly
F Khorasani (1992) FiZHM 0% 5%, 10%M 15%K) T BRFFE A ERRFF 3 F 40K A BRI~
DBAEE W,

CHREMRYED, BHHEIRTPERESENEE AT ALANESEEE LA (Wad &,
2002; Goodridge %, 2001; Petit %, 2001) P> %), Kennelly fil Khorasani (1992) iERA{EA
T RRE G P MAMA SR B & B 5&, R CI18:1 FBMMMAT C18:3 BRI M: 4k SFA
MEBHEENTR, XE—EEELTHRRGTATPZRATRO-ERERMEZS. BXA
RpgmximaEEAENMER: XRANEY, MEIRFRMENRN, APHEASER
HTRAY, X5 Ward % (2002) Hu#EH—B,

HHAERN, ESEAREE 50%FH S0%MHE L E S MMM . dAMmTFLR
S B/, RIS CLA REIEREE R (Whitlock %, 2003; Ward %, 2003; Dhiman %,
2000) B8, TSR E & T BRROA TERRF SRR SRR AT LA IR &AM CLA BH
f (Dhiman%, 2000; Whitlock %, 2002; Loor Z, 2002a) %),

S5, MR AP PUFA MR 25 FRHFPMRARSRK (Chilliard 2, 20000 MY,
WA AR 20 BiB-11 BRI FUR B SRS 1. N

£ R AzhY e T REFT 69 B4 T IRRa WL el . AR M TR R &w, WS
RALERANBRERRHN. RIS STPPERRNHTIRRZEEMARNIREYS. X
BWHEARHME “RE” RE, TREEDPHREFSK, BUETBLEHSEN 1%, B
EEETAGREN. £54 BRPERNHERFAE—EZRERPHP BRI REE NN
EPEREE, WY s iRgEm o3 BITRTHS2LER.

FAREHFFEHFREAR, RALERFRTEAAL. IHILRES KL, Ei—K
FRBARABUCRL AR E XM mUBE. HFAEEFREGHEBRIATNEETHRE
%, N 5%, DETERFBRPEMEERTRFAEE. AEXHAHRADHHELSERR
PEFRFKFMKSE PUFA MBI, Sk MAXE AN & TR P4 Hir= g AT &
Bk, HERHFLAF.

1.3. 2 WHH M AR A &R

MERTER, BRPFMEFFHTERWRE R AR EAEREEA.
AHRRY, FEREFRFF TR EANLATH 0-3 RITEKT LRI HRIKT, TS

5



LRI XFFLE6 (k) 3

hM L FIRAE. Ajuyah %5 (1991) i P38 IR0 IE 8 7% I S KT o] LA BRI TS A 1A B, (R
R BEEBEE, Ajuyah % (1993) i —HiE R MIE AR LLRFS AP PUFA 5 91R ALA
fok e,

Romans % (1995a, 1995b) i, FMPEMEHIN FREMEHHME (ADG). F#
BURBAREHREE™ “), Kouba % (2003) BFSUEY, HBMPFEM 6%MEAIT F4K
M ADG MR ALW: BREERETRIENAT ALA A EPA (4B, Enser %

(2000) FFAIRIY, £ BMPHEMIERKFF, HinT PP PUFA AIKHE, HP C18:3 MMT 56%.
EPA #/MT 100%, DHA #mT 35%7,

EARPEMES n-3PUFA MIEHRRER S5UAS PURA SRO— P BEEHZE, R
EHFUIE AL Py 4 B AR P I ARFF o7 LU 208 B2 T RS LI = PUFA n-3 #9% & (Choi %,
2000; Lorenz %, 2002; Scollan %, 2001) “*°, WLIEH, HB® PUFA AR FEE= BN
PP PUFA ARFRKHFXER. Scollan %F (2001a) Ril, tHAFRE L CI18:3 MERFFMEFTLL
RENATP C18:3 n-3PUFA 15 R, FIR22% T EPA SR, HAUHHE T PUFA n-3:n-6 1
W, BR3FHE P:S ERAS . H0E IR R LR % A 4 IL AP LB e B XM
MEPA AR, HERTERENEHSE S AR EPA BT o - TR,

Cooper % (2004) AR, ERKLTFEFHESR o - EHRRHMEEYX FRESEN
P3N PUFA MERAETHE: BREANPEMRPENTEMTAGROREEH, X TRA
MENAA PUFA K FULR EPA f1 DHA 14 B # 2 EMEAM., MIBRAZEASARYENR
BIRERE, BERKH—NMRAEREYEOAEE, N2 PUFA #T2E MR
¥, UBEENERE PRt £ M AW BRI, B8N A5 N~ R R ARS
FLMFF (Oprzadek. J 1 Oprzadek. A, 2003) ¥3,

WU AR R AR TR A3 R I RBR TR KW, LR R mEs %, AR IR
PoBE5RRGKMER. F9REBTIRA &AM KE C-20 71 C-22 PUFA K FHEERKF S
FAE—BTRRAK. HR, EARPEMERT, HTAERAERREH, TiL2ANHRET
ROBAMIEL, FEREIKAMREHKEN o -THRTZKTFA C-20 T C-22 PUFA.

WLLEH, SERRFFIED PUFA M—MREFRE F @ MER . B85 0E S E15 5
RxHFHLES PUFA MARARKMNXER.

FRREE R BRPFEMAFKEERITFESRHR: TRERF KT EEE MY
W NEEST KT 52 RAS YR, FREREKTEIEE=REEN0ER: TR
W HRF K3 %26 M AR AR KRR O A SRR KPR 626 P BRI, TR RS
KPR EFHERKINBENRARMHER. FEELERROTIRAESHREEFLETERE, &
BEASRRHKIE.




TERRFER R A= ERE . A LIRS R R

2 HREH%

2.1 R

F2006F3A208F6 A5 BEHEFERBUIRBRARAR TRMFESHITAR. £/
BRFELHRELEE. AR, BREAPOFEET S XMRBEIHFIARA 2 A%E
7d) , HEHLAR 44, BAS A,

2.2 REurt

RRXHLARFTLENRART, BRMPEAREAR, BRPERFOBEMKFELINA 0%
(RHEA) « 5%. 10%H 15% (HERFHHE (DM) BA44R) , AR R ALK 5. TiAH 10d,
BLARHH 60d.

%5 HRQHHTR
Table 5. Design of the experiment
ikl 1 I i} I\
wmE (DM %) 0 5 10 15

2.3 HRARKEFRKF

REZHER. REREANTFHSERARMSE . ARAANER L ERBR+ARK
FAERE NIRRT BAEHOTYR. MEARK. HEN. XS Ca P UG 38
NRC (1985) PIX g s# A mE R iHR AR . BRFELA 60:40, AR NIRRT
ERRER, SEEMEAZTMRAFHMAE (SHEEM b 1% FHAARMNFEEARE
EBIRKERE 6.



AIERERFRLFAL (k) #3C

%6 ARHRARPEFRKTE (FHRER)

Table 6. Composition and nutrient levels of diets (DM basis)
B (%) 10%) 11(5%) 11(10%) V(15%)
- 40.0 400 400 400
Ek 330 320 309 29.8
. 172 140 108 76
34 14 66 59 52
TR 0.0 50 100 15.0
BREs 0.3 03 03 03
bt 0.6 0.6 06 0.6
ik 0.9 0.9 09 09
wRs' 0.6 0.6 06 0.6
#it 100.0 100.0 100.0 100.0
# HLEE (KJ/ke) 14.31 14. 41 14.50 14.60
* BEA MW 16.70 16.70 16.70 16.70
[ S - X)) 5.41 5. 40 5.39 5.38
L XC)) 2. 50 2.49 2.47 2.46

L FRiRH: M 20mg/kg.  2000mg/ksg. tH 400mg/ke. & 50mg/kg. ¥ 1000mg/ke. W bmg/kg. & 6mg/kg. VAI300001U, YE2000IU
Premix content: 1 20mg/kg, Fe 2000mg/kg, Gu 400mg/kg, Mn 50mg/kg, Zn 1000mg/kg, Se 6mg/kg, Co 6mg/ks, YAI300001U. VE20001U

2.4 R

WHRH R TAREREORKMERSARAR, R LR RATKT. BWEERE
23 0CHBEYERLHE,

2.5 BB ERIRIER
2.5.1 AFAR

2.5.11 RERFEFRER

BBFFET, F 3%NaOH B#HEES. MWARERIKRE, HHEAEH. KON
B, OBRsd, RTERFEER (QomVR) HERIREKER EEXENIIFER, BS
FOBARSE), PRERMER IR MR, WANEXTS, SRERERE. T
GREEEM K RZEREHME (P>005) . EXHN, BXABTKMNED, SXKE. $.
B3 KR, 2. %2 KESEERBAER, PAREN. 8K EYRTRZER%N

¥EEH. AWM. KBEEE. GXEEKE, THES,
2512 PR R

HREUTRPARGESHE, LUEEM 20d H—HR, E8 2d TRIEANEWHRE, 4k
B, EEHRRE. SRRNBAY S, SRCFGANRERIAKE.



TWRRFEXT A EA A, M EIERRRERHES
2.5.2 AENERASNE

2.5.2.1 K% GB5009.3-85 HETRERE
2522 BEB GB5009.5-85 HlKEREME
2.5.2.3 SR GB5009.6-85 EEFEMi iR kM E
2.5.2.4 K45+ GB5009.4-85 YR E BT

2.5.3 MAELIBIRNAE:

2.53.1 MBEARE
PSR RR SR —X, HRZWTHERRTRRM 20ml, WETHEHBELRE (HERALHE
FAREER) , HERE R LAMEE 30min SEift, #HEE0EETHLONS, 35000/min &L 15min
SEmA, RARSWRERN LR L#S LB E 1.5ml #) Ependorf BF, MA-20CIKEPREE,
BT mismnE. SisFamspEnsg. Ha=kaR. BEREVRSE. RIS
A.
2532 MAKEHHESHE:
OLBPHEESRME:
KRR KNG AR R A = o i 5 R R oA
MR, bk
TRFEASAS + H,0 — oSy 4o g+ AR
BER-+0, 2 R A 8,0,
H201+4—ﬁ§ﬁ§%%+EQML’EIH+4HZO
T REEFH K 500nm 274 MG RES BIEEENEBRIEL, #id5RFL R AR
%, W ERET BBERRNS R,

ZW: RAAERSPERE

HHEAK:
BAETAE
BRI
FE L8 SP—2102UV (756) MRS RAIE L (LR IBARARES) , &
HERKBR.
QHM=ZMEENIE
SR PR TE IR PR AP 24 =) ML 7 6 A A i
WEFE: MARE

ABEMKE (ng/100ml) = 200

R i+
Hitr+ATP — 228 3 Pyt +ADP
I BEH iy +0, ARy 0,+DAP
2H,0,-+4— AAP-+H4—F 5 — s 7tk A +4H,0

GEASYERK 500mm LHBARE, RFENRERESOHETHE=MASERE



FACRIRFF L2 (k) B3

t, #it SRFLEREE LR E R =N S,
SR ARG AR

HEAR:
oy — BAERXE
Hil=FRE (ng/100m1) =m X200
M. SP—2102UV (756) BURATTRAFAEH (LS BEARARER) , &
MERKIER.
OMBRIMSRAME
REABERERA T WIS RN AR

WEFE: HEETMASHBTEEVARETRNAETETRNG P, 1ERSHEEY
MEBAREH. AARAMNEHPAETFHSR, PTESHFEREyROSE.

SB: KA BRE

HEAR:

. MEEREE-FAETRAE
nFHEEHRER (sool/L) = FRER R SEERIE X 1000

MER: SP—2102UV (756) RUESLAT A AR (ERNRBERATES) , &
IERKBR, EON, BESRE.

@BpRES e

REERERA A Y RIAA

MERE: HM=IEAUKHIROR, EXRRAM LRGBS TAS LR, B
P M= HEHERTES (Lipase: LPS) EATRAEKMR, MRS R, BURtam AL BRI,
RACAER S EBIE A XK.

SR REAFIAE I ERIE

HEAK:
. _ HEBERAFAI—FEERHEA2
i LPS &7 (U/L) BT A X 3632

2.5.4 BEiA8

254.1 REMEESBE

HARERN, NSRS FRPKFEREATHMEMN 2 REE, %8240, K20 )G, E—
FEAERRY. £¥EEARP, ek pH. BIEHR. GRH, NEERKIARKILZE
BLRBNF 2CIKE P BILRE.
2542 R AIEENME STk

OFWEE: E¥XPH 240 EREWHBE.

QWGE: B¥MAE, HEEH. £k, TABRWBEXHHERULXYUTHLE,
BAMRG (BEERRXEABEN) BE 30mn NER.

QE%E: RUESERFMEEZH, HEHEETR.



TR R EEMRE . AL IRER A0 P SR A

@RNER: MBHEES 1 5B 2E2EE8 LRI CERKID MRyER, Bres
FFHBE X, —RARMRS AR L IRV ) M50 5.

WA TEAL A BIER e’ )IRILIERE X UK X 0.7

©GR f: £% 12 5% 13 BZA, EBEHDPL llem MMALEE, EAEBBHEN
SROFE.

2543 AREEOMES &

O HE: HERICEER, B—MEXNFRERL 100g, TERE 120 BHTHE. 3%
WSS EMRE, FBE 0.0001g HIAFRE (W) , #EHETHRNOZR LAHKE
2000W [IH EAE 45min, BUKEAH 30~45min RiRHETEHATRBAERL 30min 5, HKE

w2) .

HHAR: BAE=W2-W1X100%

@OAfE: RRITRBEMESE—. —ERERZOES. BEEHHARMNRER, B
10 RELRTAFAZTRIGRAZEE, BEREEA. KA FTRENH AR ERER K
RiE (GB5009 6-85) METHMIEN 4 &, B ARRTZHREILE, 80CHIZ 6~8h, EK
Yk 2h SEHRE.

@pH: £ FIMEVLA 45min. 24h BIULA pH. 185 pH it 8.

@WERA TCPIG £ ARG E T M ERULMBRIA L* (M) . a () Mb (HEHE .
LSRR IE bR, MBS, A—RRZEDLMFA, RPEHE. Kb

L*: FREE, L*=100 HA, L+=0 %M. LHEEKA, AEFHRA.

a: >0 RTFAEREE, <0 RFRERE.

b: O RTHEHEE, b0 RFEHEEE.

OFikik: TEELR, BAKK 100g £4FER (WD) , REEBESPE 2CHKHEN
BITRML, TRILHTRRES RS ER (W2) , tHEROEKAK.

HEAR: BKBK=(WI-W2)W1X100%

ORNRELZMREME (TBARS) RIFIE:

KAEARR AR _E (MDA) MiXA.

LETIRER, SEE 1.5em. BEN 5XSem’ HIES, RSHIXLHE S REEYESS,
BT 2CokETRIL, RETELXAERSENSEEM, ThHIL 24h 5EH MDA AH AN
% TBARS 1.

MDA RAIEHERE: SEMRAEE=D P MDA TSRICEHLZR(TBA)RES, R
A=Y, # 5320m SEBARME. EEMN TBA BrLlLits; TBA &,

S HAFIR R

MEFTAERE: SP—-2102UV (756) BIES AT WA HAE T (EHLBXBERATE
=), BAMEEKER, BoN. RESEE.

HEAK: P MDA & B(nmol/mgProt) = (M BRI — R 5 QL ERLR )/ (FRAEER
JRE — trrE D BB R IGRE) X FRME SR ¥ (10nmol/mL) - & H & B(mgProtmL),

OUNUFRLT 4 F L 53 (MFD) . B #7448 Culler,Parrish, Smith and Cross (1978) f%
#9320 Hopkins et al (2000) RY77EHE4T MY,




AR RFW 26 Gk X

S BETFAGRENNEBREAB—AEERE, THEHaE BEMAFD, B
FAYUHAIRE, MAH MF ZEH0.IMKCl, 1mMNaN;, 20mMK;PO; (7mMKH,PO,,
18mMK;HPO,) , 1mM MgCl,, 1mM EGTA, pH7.0, 0~4'CEM0ml, BHARRBMIND 04
T 16000rpm 51 30s.

AR B EBEABLE R, MAA KR -CHP 10000rpm ATHERE-L 15min(0C~4T),
EEBEBN DD, GURHTEM 40ml A 69 MF1REH (0C ~4T) , FBRAFFERAESE
AL (10000rpm, 15min) , FH L.

T AHELENBRATEYM 15ml A8 MF REGK, 489, 20 HemdEMd
BEPEKD, RESHALURKNAR,

&: U EB PR SIS BT #T.

MRA R F A RERE: B 0.25ml PRFERIGAMARBERE S, FH 0.75SmMFI
REGH, AR 3ml {45, BEEILHCE 30min, REREST RS AT 540nm PR K
. 30min HRBAMHFAED (bovine serum albumin, BSA) FREEMMBIE, LIE i
BEEARE (Y) 5 5400m BXE (X) ZEMEEFRE, $REMRIKERAKAERARS
B, THHNAERIGANESKRE. REHA MFA REGEFHILREFERIGENREORES
0.5mg/ml, AR 10ml 0.5mg/ml FSREFHRIEAE FRIACEMHE, 5 MFL. EETEN
EARKEIMERK, AARKMESERNTPHEFNVRAEEARE.

W6 RE T %E  BR 0.5mg/m] AHREU tml A BERE P, B 3mIMFL REGE R 2SS,
SEEPZE 751 RAMAT R4 e A HE T S40nm FRIBLEMH (AY . FAIA R MFI=A X200 v+ 8t MFI
. TRBEMEEAMEREERK.

2.5.5 [EMAEAN R SR

KASHEBER T ER KN IRDMOSRASE, FiEKi% GB/T 9695.2-1988.
2.55.1 AEERERTR S Pl ab 2.

P B R

O 3g AAMAELN: FEE (2:1) HRAER 15mLEMA 3ml £BK, I%.

@&L» (2000rpm. Smin) RUEHE, BHEER, BREAN. MA ImoVL KOH-ZKEHK
15ml, K MABIFK 1h, BALEFRIEHEHR, LBZH, ERMAE2HT 20ml K+, MAZE
20ml, 4 R <HREUF 2464 2 K.

@UEABTMARH LR, B pH b 2.0, SEREHBMIERPHEE. F 20m! A R IR
M2%k. REATKRRATER RF. EANEEARERA M.

@B LR ARTRE A YA 100ml R, MA 30ml i) 4%HCI-HAE, 60°C/K#A 30~60min,
REZEAR, WA 15ml ESHH Sml K, B9, Bd, KEZEFHE, HECHKMY, KRR
MR, HBRS. SREBNHEN, REFA GC MEMBAIRRHASE HiE. EHAK
R, BEFRITUHGES .

2552 UGS EHRBME
RN ESF: B GC2010 SHEEN; MAilk: CBP RREMAEH, 50mx0.25

12



TP A EA R . MR IR A SR

mmx0.25 pm; RN FID; HHOEE 250°C; RMBELE 250C;
fEEREFRER: 120C{EH Smin, LA 3'C/min A E 200C, {5 130min; AN, HE
4 30mVmin.

2.6 BB

BABRXKA SPSSILS St R ITREARTEST, EREEFEXA LSD BT S ELE,
WREFEATHE FREERT.

13



FHERWRFER 4 (k) R

3 REHAR
3.1 NRIERRFFAFEN REE RN

AETEH, ARTPHFEAMNZEETANNAE. XE (EANBE RUEMAMEE
RHABE (P>005) , BHZAXERRERLT. ERMN, BRPTRAEHFKEREET
VEXEBREMTEE (P>005) , BMBE S%ELEN, SHEAHLREES LANES
(P>0.05) , HINT 54.63g/d, HINBLE 10%E, FRABILTIEA (P>0.05) , DT 43.74¢/d,
M % ETYEX B KERIE. BRPEMFEKFEERRS, BMEE S%H 10%5H2#H
TEFARWWENE, SHELABL, S%RRHT 2247%, £REE (P<0.05), FMBH 10%
HACRELF, WHBEARET 3141%, ERWEE (P<0.01); FM—T R T LUREEH
&, SxRAML, SHYATRET 14.50% (P<0.05), 10%A TR T 26.83% (P<0.01); 15%4
BHEERBAESMEFMLE (P>0.05). TTRERFHEMBAE 5%~ 10%H B RRETF, TR
10% T FRFr 4 i B ERE E LU h B E, 5514 251.04g Hi 4.39.

27 FRAEMSFKTHEEE L ROER
Table 7 Effects of feeding different tevels of linseed on performance of lambs

i ERH
FoEXek
A HE HE *E =5 F: ¢ HE
H#E (g) (g/d)
(kg) (kg) (kg) (g)
[ oo 1628+ 1875+ 1759+ 29.18+ 191.04+ o8 6.00+
A 1145,32488.32
1.28 16.09 1.24 2.69" 25.54% 0.46*
16.26+ 194.64+ 17.63+ 3166+ 23396+ 5.13%
11 (5%) 1199.95+83.08
1.67 22.83 1.14 2.88% 32.10° 0.36%
1631+ 194.64+ 1767+ 32734 251.04% 1101.58% 439+
m (10%)
0.96 45.13 1.36 338 41.60™ 146.13 0.58%®
1640+ 196.43+ 17.66+ 2934+ 19271+ 569+
V (15%) 1096.90 +61.43
1.33 33.93 117 2.68° 27.96™ 0.3248
% ARG ARASTFRRTEBRIE (PW.01), AR NBZBEREREE (PN.05), XHGRRERFEE (PX0.05)
Different letiers in the l indicate signi; diffe letters P<0.01; lower case letiers P<0.05; none P>0.05




SERRFER R E AR . AR LIRIFN A SR B2

3.2 FREMMATEMNELAREERR OB

FHAREFARSMELERERES. W& S TUFH, BRVPEMFFEKPERE, &A%
ARRVHHEO RS BE 1983%~2121%2 A A EAERREE (P>0.05); MR EH
ERFRMAKFRETEN, BRGEEUL IS%ARE, SRKH 1624~1724%, SxTEAM
., 5% 10%50 15%H 5 PR T 36.34%. 85.15% M 122.02%, HF 10%M 15%45 0%tk
ERERE (P<0.01); WKL S BEEXRFENKTFHREETRD, MEAK)>&REH,
BEBIXF 69.78~70.48%, W HAX R BAFHDT 5.59%. 9.72%H 11.62%, Hh 10%
A 15% A5 EAMHLERREE (P<0.01); WK & BIFNEH EAFFEINAK TR ST
5, 10%HRIE, KFHEA 23.19% (P<0.01),

X 8 RRRKIFK PR %L WHEHAR W
Table 8. Effects of feeding different levels of linseed on muscle contents of lambs

& x5 HEA BLER K4
[¢D) %) %) %)
1 o%) 70.1340.35% 19.8340.88 7.5430.56% 1.384001% _
I (5%) 66.21+1.00%" 2121£1.62 10.284+0.51% 1.2640.05®
I (10%) 63.31+0.50°" 20.71+0.66 13.9641.237 1.06+0.06% « -
vV (15%) 61.98+1.37% 1921409 1674 £0.50* 1.12+0.08%

#: AREFRAEZHERLZRREE P0.01). TRATERETEREE (M0.05), EREXRERTETE (P0.05)
Different letters in the same column indicate significant differenccs: uppercase letters P<0.01; lower case letiers P<0.05; none P>0.05

bRy, EARHEREMARRATEINEARTRESSEOZEHIK, HAR 8 LLE
B, FMERHF (TYRSE) £ 5%~ 1% FRENATHEOSENES: ATERTR
FsEY, hENERS BINE, MEFNENHEMERS TN HRNKSE, AN
HOTNAT RIS E.

15



AR K E LA (k) #3C

3.3 DR AKFREFEF RIS

WFEEFRLED, YTEAFEMERTE 5%-10%H, BMTELNPAE. BEEARIE
R, T 10%EEFEEBKAE, FHHMBARET 21.16%. 7.44%H 2049%, S3IRALLEE
RYEFE (P<0.05);

ERRAZETHEHNE 9. XARRARERYN, 21 10 AER, ARPIFAIFKTEH
TR EENEMETET LB E YW, P S%AN 10%ABEES FiE B 14.78ke F 15.63kg,
TR 14.57%M 21.16% (P<0.05) ; FAFENBERLNNBARIE, 10%H0EBEER
B, kB 48.37%, WTXEA 7.44% (P<0.05) ; MR S%AM 10%HA % 15.40cm’ F
15.70cm’, FT3TRA 18.19%H 20.49% (P<0.05) , VASHEZEZMERTRE (P>0.05) ;
BRI FRIERNT FREREKE 1) A8 2 HBRAEELE tlem SHENAREHE (GR)
PRHAEE (P>0.05) , FERBE Ilmm~15mm 2R, BRTHEHE.

ZE, YTEBIFEMBE %~ 10%EHBE T R¥EMNZAMRN: HUEAXETTUEN, 24
GR HBRERTRE, EHMFEMFENRORATNRS, X5 GR HTURNRKIEY SR

HuE.
29 FRTFF KT EX W BEN
Table 9. Effects of feeding different levels of linseed on carcass characteristics of lambs

a5 ENEE WHE By% RER GR
(kg) (kg) (%) (em®) (mm)
I (0% 28.6540.35° 12.90+0.42° 45.0240.93° 13.03+0.95" 12.85+0.53
I (5%) 31.80+1.98% 14.782046%  46.51%145% 15.40%0.68* 13.56£0.12
I (10%) 3234085 15.6310.46" 48.3740.15° 15.70+0.32* 14.1240.80
V (15%) 2875+1.34% 13201106  45874155% 13981057 14.2340.69

i AFABEFRAEEERRERREE (PQ.01), FRAEFHEREREE (P0.05), EMERRERTEF (PX0.05)
Different letters in the same column indicate significant differences: uppercase letters P<0.01; lower case letiers P<0.05; none P>0.05



SERRFEN S S AP A (ISR BRI
3.4 DR KF X 26 ML S TR R TR PR A 2

BRRA XL MHBERE 10. TLFY, BRPENFRAKPHERST, 0P BRE
B. HASRAHEENROEHEAK, SHRAMLERTEE (P>0.05); M+ EYBE
HEE TR REMESF BETRE SEAE0, 10%AK08E I HET 40.55% (P<0.05),
15%AMRIET 50.76% (P<0.01).

AR, AR HMIL RN T 500 &R E R H b =R SRR EEER (P>0.05):
BRBERXMTRYHMED, EEEERFEIAKTHEAN R X5ERFOERBSLR

REEMBRARA—EXR.

% 10 AREMRF AL EEQADBBEN. Hn=M. FERERNSEURBHENEHOER
Table 10. Effects of feeding different levels of linseed on total cholesterol, triglyceride non-esterified fatty acid and blood
lipase activity of lambs

an SIBER H=mR e TRBBIE N
(mg/dL) (mg/dL) (»mol/L) (L)
1 (0% 38.99:+2.68 36.85+£5.41 83.9749.3 272.69+57.85*"
T (5%) 39.79£2.70 38.4416.56 93.08+7.47 184.99:+46.54%®
m (10%) 41421444 40.44£5.17 99.10+7.86 162.12457.42*
IV (15%) 41.82+5.79 42401239 100.42+8.01 134.26+30.18%

i: RFIBGETAXEERRFERREE (P<001), FAPEFARREREE (P<0.05), TRRRRERFLZE (P>005)
Different letiers in the lump indicate signi p letters P<0.01; lower case lefiers P<0.05; none P>0.05
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AR AT A (CEdh) BX
3.5 ANFENERRFF7K-5F 353 1t SR 2

MFE 11 TR, BNARKFERFNEXHRART—EEH, 5% ERAERREH
59.15%, 10%4KZ 58.52%, MRAME, S3TRAME, S%AE. 10%H 15%ABB RS HIR
BT 1.59%. 9.61%H 10.79%, ERHEE (P<0.05); MNKRSAZ MHLHEEENERY
(P<0.01), GXfMAML, 5%4. 10%H 15%A5HRE T 45.66%. 101.29%F0 147.91%; &
MARAKFEERRFF RS 45min F 24h FHULA pH ZBRE¥E (P>0.05) , %4 pH 7 45min £ 24h
HEENEERERA, METRFENRNEM, pH 2 FRMAR.

AR 12TTLLEH, EFEE 14, 3d. SdEERKNAMRERE LY. 4 *AHE v 0¥
WA EE (P>0.05).

AR 13 ATLLE W, BNMARKPERFE, WS HELESR (MFD £3%E% 1d. 3d.
5d HEEHMEETRFRMEAEMmEM. 58 1d S%AH 10%AR T EA 31.06%H
42.27% (P<0.05), 15%A8 XA 61.29% (P<0.01); /54 3d, EXEMA MFI H{EH,
10%A R T3RA 21.39% (P<0.05), 15%MABTXHA 33.77% (P<0.01); % 54 15% AR Tt
B 24.38%, ZRWEHE (P<0.01). HAHKBE 1dEH M FAZRFEE (P>0.05); B 5d %t
A KAKRRE, 15%AHITEAR 13.29% (P<0.05): WAEHEZM (TBARS) HEERFE
1d FEAZRHUAEE (P>0.05), BEFEMRFEMKEAERT LARNGES: B 3d NEA
TBARS {HHEE R MY FHET 45.45%. 54.55%H1 63.64% (P<0.05); % 6d ¥ T4 TBARS A%
F 15%4 74.63% (P<0.01), 1T 5% M 10%A 7 5k 44.78%M 47.76%, EREE (P<0.05).

1 FRERFATSEXNAMAR, MATELLE pH 08
Table 11. Effects of feeding different levels of linseed on cooking loss, fat content in meat and pH of lambs

Az E AR pH
o
%) %) ]
45min 24h
I (0%) 53.3941.91% 6.22+0.39° 6.4710.06 5.67+0.08
M (5%) 574411.09 9.0640.12° 6.35+0.11 5.65+0.06
M (10%) 58.52+0.89 12.52+1.17° 6.301+0.06 5.59+0.06
IV (15%) 59.1541.68" 154240.67* 6.2840.10 5.56+0.04

#: FFRETAASEREREREEH (P00, TAIEFHEREREE (PW.05), IREEFERTLE (PX0.05)
Different letters in the same column indicate significant differences: uppercase lelters P<0.01; lower case letiers P<9.05; nope P>0.05
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TERRFFR SR E M RE . B fEAR R RUR I RS

12 FRRAZLVAFRAREEBRNAE
Table 12. Effects of feeding different levels of linseed on meat color of lambs

HE e
| TS EE W #f5 3d ¥)55d

1 (0%) L+ 49.94%1.87 4842159 46.26£0.88 44.96%0.12

a* 19.87+0.29 15.9240.87 14.55£0.60 12.2020.51

be 3.24%129 7.73£1.53 729+1.33 7.11£0.76

0 (5%) L* 49.17£0.50 47.9231.17 46913151 4571185

- 21.79+1.48 17.60%2.18 16.04%1.17 13.85%1.10

b* 9.77+0.84 869+ 1.14 3.21£1.00 713+1.26

I (10%) L* 4751075 46.200.68 46.03£0.17 45.4020.11
a* 2208+1.27 19.66%1.85 16.89:0.91 13.8830.13

b 10.09+0.82 9.38+0.86 89340.79 8.51+0.77

V (15%) L* 47.03£0.79 45.89+1.05 45.97£0.52 45.15+0.02
a* 22353038 2035+1.73 155414064 13.43£0.06

b* 10.78 % 1.35 9331098 8.751+1.29 7.72£1.68

% FAGTMAETRRTERRET (P 0D, ARINEFERTERZE (P.06). TMRBTERTIR (P>0.05)
Different letters in the same column indicate significant differences: upparcase letters P<0.01; lower case letiers P<0.05; none P>0.05
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bR IR A (Helk) 630

B 13 RN A XN AR B f# AR %, TBARS BB MFI

Table 13. Effects of feeding different levels of linseed on drip loss, TRARS and MFI of lambs

o WMIKREK (%) TBARS (nmolingprot) : MEFEL
Dayl Day3 Day$ Dayl Dayl Day6 Dayl Day3 Day5
I % 0.7410.06 1.86+0.08 4.29+0.06 0.2310.03 0.3310.04° 0.67£0.06%  2498+235% 36931238  42824253%
0 5% 0.7240.05 1.83+0.07 4.55+0,19% 0.26%0.03 0.48+0.04* 0.97+0.12* 3274+3.45% 43754308 475242310
m (10%) 0.6640,03 1.8310,05 4.68%10.16% 0.2740.05 0.51£0.06" 0.99+0.03* 355412.53% 44834235 4807L1.56%
IV (15%) 0.65+0.02 1.861£0.04 4.8620.16* 0.28+0.02 0.54+0.06° 11742010  4029+1.88  49.40%1.90*  $5326+1.37™

H¥: RAMGERAASFEETHPERET (P0.01), RRAEFER-SBRLE (PO 05), IMFERTERTLE (P0.05)
Different leiters in the same colunn indicale significant differences: uppercass lotters P<0.01; lowes caso letters P<0,05; nowe P>0.05
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3.6 NIFIERRFFAK TR 36367 M B A TR B B AL PR B R W

BREMAFRAK TR EEEER KB RARALE AR 14 1% 15,

M 4 TLUEN, ARPENERFY TEEBERKINENRSERABRTRAYRA.
BRI S RETRAEMENRSEFRRA, BREAZAZRTEE (P>005). BHEFE
BRFFEMESEm, FER. RENR. TR, LR ERNEEROSE TR, SR
HASMNBARLERREE (P<0.01); MELMRFREMEMNEM, MR, EhHE, LEIEH
® (CLA). EHFROSE LR, b, SHBAMK, BN 5% 10%F 15%MEHRFEHRS
BAUIRET 31.82% (P<0.01). 54.70% (P<0.01) 1 58.33% (P<0.01), CLA AEAHRERT
68.00% (P<0.01). 132.00% (P<0.01) 1 140.00% (P<0.01), WHMEENFRHET 250.94%

(P<0.01). 339.62% (P<0.01) F0 360.38% (P<0.01); TEEMER T B MR T 5.56% (P<0.01).
11.11% (P<0.01) # 11.11% (P<0.01). FiZR & ARKTF EPA A DHA.

% 14 FREARFIKFREENBERKIEHEHRARNTW (5 ERHR TFA T

Table 14. Effects of feeding different levels of linseed on p of longissi fatty acids of lambs
femiE FA 4l I (0%) 11 (5%) 1] (10%) IV (15%) SEM
THM 140 291° 299 3,041 3.02% 0.02
+EHR 15:0 0.49* 0.49* 0.48" 0.48* 0.01
BRM 160 26.77* 23958 21.74° 22.07° 0.76
BT 16:1 3614 291® 2.58¢ 2.54¢ 0.16
+LB® 170 2914 2328 1.91€ 1.87° 0.16
+-LBm—E% 171 1.79* 1218 0.69° 0.63° 0.18
BRI 18:0 17.54* 16.52° 14.61€ 14.01° 0.54
AL 18:1 35.49¢ 37.66° 40.96* 41134 0.89
T #hER 18:2n-6 6.60° 8.70¢ 10.21° 10454 0.58
FET 0.25¢ 0.428 0.58* 0.60* 0.05
THM 18:3n-3 0.53° 1.86° 2.33% 244* 0.29
TEE DM 20406 0.36° 038" 0.40M 0.40~ 0.07
SR TFA (mg/100g BHE) 2710.15 2868.60 2921.86 2915.36 112.95
i AFRETAXSFERFLRRESR (PO.0D, FAAEFRRREFEE (P0.05), EMFRTERSTLE (P0.05)
Different letters in the fumn indicate significant differences: Jetters P<0.01; lower case letters P<0.0S; none P>0.05

M IS OILUED, MFTHFEMEN L. SFAMSETR, SxRAML, B 5%.
10%5 15%M EHH S ER KNP RIENHRAEBERT 8.59% (P<0.01). 1748% (P<0.0D)
0 18.12% (P<0.01); MUFA # PUFA ()& BBi#H AR MBS MM, X+, & 5%.
10%H1 15%KEARITEBR KT PUFA SESHIRRT 46.19% (P<0.01). 72.90% (P<0.01)
11 77.44% (P<0.01), n-3 PUFA B3 HIRM T 250.94% (P<0.01). 339.62% (P<0.01) F1 360.38%

(P<0.01); PUFA 5 SFA H{ELLR PUFA  n-3 5 n-6 LB 3BEE WHRIFER N B A 1 M 34 I,
St gAML, 510 5%. 10%8 15%8 1 R PUFA:SFA 2 5IHBR T 59.97% (P<0.01). 109.53%
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(P<0.01) #1116.84% (P<0.01), n-3:n-6 7 FIRHET 170.81% (P<0.01). 190.49% (P<0.01)
197.49% (P<0.01).

& 15 RRTEFATHEEFRR KIS EFHEHRERAZR

Table 15. Effects of feeding different levels of linseed on of longissi faity acids of lambs
FRATRR AR 1 0% 11 (5%) 10 (10%) N (15%) SEM
MRS DAR SFA' 50.62* 46.27° 41.77° 41.45° 142
RFRFEITAR MUFA? 40.90° 41.78° 4“2t 4430 0.57
£ FEAMETM PUFA® 7.49° 10.95¢ 12.95° 1329* 0.87
n-6 PUFA* 6.96° 9.09° 10.61% 10.85% 0.59
n-3 PUFA’ 0.53° 1.86° 233 2444 0.29
PUFA:SFA 0.1479 0.2366° 0.3099° 0.3207* 2.61
PUFA n-3:n-6 0.0757* 0.20508 0.2199% 0.2252% 2.32

1 SFA = C14:0 + €15:0 + C16:0 + C17:0 + C18:0

2 WFA = C16:1 + C17:1 + C18:t

3 PUFA = C18:2 + C18:3 + C20:4

4 n-6PUFA = C18:2 + C20:4

5 n-3PUFA = C18:3

: FTREFAXEFRRTERERE (PO.0D. FRASIEZRRREREE (PO.05), XHFXTERTRES (P0.05)
Different letters in the same columnn indicate significant differences: uppercase letters P<0.01; lower case letters P<0.05; nooe P>0.05

g, &£ BRPEMIEARFF T ORI S E T ER KIRTRAR, RAVAS PUFA HA R,
P SFA #9/KF, 1% PUFA 5 SFA fIHLEILLE PUFA F n-3 55 n-6 MItHI, HPEHFRNE
% 15%E R R R EF.
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WRFErT S A bk, B LREAA S REE W
4 HITIE
4.1 FRTRRFK TR B R4 AR
4.1.1 TREBFKTM S DREHEE

EMIE RS R ARk AR~ R EAL RRER—R, B9%Y PUFA SEBH
BB R LR K B ADG. Drouillard (2004) 7EPIFIIE4- BRSPS FTHEM 0%, 5%, 10%H
15% BIERRFF, 5% 10% RRABERH TREED, XHERE Maddock (2004) RIEHE
BTYREER LR 8% MR AREM AT, ER— KRS, EFMERS:BRTHFM 5
% RITERRIFR TR EX %M. Drouillard %5 (2002) 7EMTH/F BRPFEINF R R FI AR
$(0%. 5%. 10%. 15%H120%) 36 ¥ 40d 5, KRB 10% HTERRFTA B ERERITFY.
B5b, Drouillard % (2004) ZEREVRES BMFHHEM 0% SHMEAK, KAEMANE
BETHHEGSHY), Ponnampalam % (2002) BIARWERHE PUFA SEHRTUREE

(P<0.01) HMEXRAE S, Kot % (2003) i, (¥ ARPUMATEFFAIRBLE—ER
B EIR#E ADG®Y. Boles ¥ (2005) #ilf, FEAERRPEM %~6%MATLH R L3I HEER
BEEERTR R BN, ARE YT RME (TURKT) % 5% 10%8, REATEERARY
MAREMAME, BETRFHEMEY 10%E RN, ERERFRMEED 15%F, RFEH
KEMAHESHBAALRABIRE. £8F o3 BHMOZEEN, kO TUARER
RITRFAFEY (HmBRIE. WHRE. Hn -8, THUERBEHRINFIAEEANEKR
g, WRAETILAMEK: BRPIEEYE FA SSEEEREPEER KRR BT
L3NG B S OB AL S (Ponnampalam %5, 2003) ), $4b, 7E BRPHEMIAR
HOTUL RN R AN (LPL) MEEMEERE, o TXFHHERRNRRRSEZEIAEA
LHBRRABREENE S, BRAENEWREAYERRNER (Waylan %, 2004) ),

4.1.2 TRERFAEMFFETFYRRBENZM

B #ix4 F B nimE e 5 304 DMI #8295 K E 12 . Drouillard % (2004) KR RH,
ERAEASEBRDABED 0%. 5% 10%8 15%WEFT, BETYHREANBREE AR
AFHRELAHRES. Rizd % (2002) 58, 2mBRTTRAEETFAKRET R %
F49 DMI AT, Kott % (2003) 81, EMIMMLIEN MRER TEE DM RHFEWE).
Cooper % (2004) 18, ik HRFLEMzMIHE & BAEKHERDD: Demirel (2000) ZEH
(AMPEMEREFHAMLUR Scollan Z (2001) FAKFHRFEMERTFMEMDE LR
el R0 %%, (AR Wachira % (2002) BFFUREIRH, AXEARDEMBHLEEEORE
B RES, XA 56 mMRE T A PR eI EKARER % (Wachin %, 2000)
), ZRRARAFEHRFAAREELERTEE (P>0.05), UKKFPIHEEN PUFA, —&
B PUFA MBATTURBETYRARRBHNAE, BANAMNENHEL>~EREFNHRR, £8
LpyEmEEA, % PUFA IAMRE, RERZIEWAFTHEYR, BRXEREXNE
FErERE IR H
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AR XFF L2 (k) B3
4.1.3 FEERFKEMNEEHELLHTM

Kott % (2003) #§th, ARPHNAEFHRESE—TRE EREHNELS. FAREN
EXFIETH RN 5%~ 10%MERIFATLURIFRAAEXHEL, BAETKFEMEN 10%E
BRPRBI. S%HEFRAZFOHENL, XTRROATERNFRARSE, ERAEAMK
BEEd%, ARTRARNGENHE, BETHEARE, BHTEBRMEDRIERENE
B, BEERDHMENFHBUBRBATRIEE, WS EskEr=ta T,

L, BRYBIARKPOERIT SEERETRIERN.

4.2 AFFEFRF AT RFAFEERRS MR

MAARTHEECER QIR . BARNKS, BIIZRMEAZAREFKTHE
WiRK. EEEHRKET, ARPASNEARTBANEE, BHRDd: BEFRKTFUHER.
B RENL, RERBHAEANSTREL, EEXBIARMRTHRIE RIS, SEH
REGFREF, MAEHGE NN, TRERGSEWK EESRREAMBERE, BRN
# (Kemp %, 1981) '), MM HREAFE ZSHENE, THTEARESEARIERT)
BEPRFEENER. BRPKE 03 BHRSRETRTNAREEHP (Ponnampalam %,
2001a) 13 s 25 26 3 U A B 1 A ARISHRUBR A BB 4L (Ponnampalam %, 20010) ™, F#R
PRAREYNEATRREXERGAR TR EERERYERALT FA ARNEE
BE. Frel, MADREN S BRERXEE LEWENNSR, SHNEE. SHEFRHEX.

AKAEEERTHAHRA3I98, KPNAPRAL 70%~80%. NAKSEREHMEH
HHEDHRR, BKSEEBEE, RATYWHESTEANRIE. 252 (20000 RETEREN
ASERE 65.8%: EHEF (2002) MEEEHERKIGSRE 71251%E4, ARBRAR
Ko+ & BREE VAR MK PR B TS, BEMETE 61.98%~70.13%2 [, oW ARPHEME
BRFER FALA S KA & BEWmEK.

NRPEARSBAKSZE, BRARIBEEAPORESSTE—RTIER 21%L £, &id
REAAREARSEE 1983%~2121%2 A REAERAEE, RABRPER 5%~15%H
WA FAENADBARKFRERREN.,

LI PP A B SRR APV K PRI T, 5T W B by mIEpRFF R 8 T AP A
fepiE R S5, WLUBHARTENIRSKSERE—ENAEERRN.

4.3 NREITRRF KX 5 W2

RS RALEMEKERERT XL FWFENER, NTIRBLXXNEFEFERES
B RENEBFEMHESENENE LAEYE, BEESORRERET, FWIEEY 45k
1 36kg B%2E, EBE RN FIN 43.22%H 40.56%"; IR HMARNER SAENHLEL A,
REMIEFZNEZRE: RWOHRLXERERTRENRN, BEE4N, RUTEAX.
ARR T RRFFEMBE 5%~ 10%0F, MMTAFWENEE. BEE. BEEERARNEHE,
BEGE 10%EHHEHBAE TUEH, ARPEZERTHEMEE T XENENEE,
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TERRFE B AR, BE IR A BRI

MRS TEENEAEREEE, MBTHRNEROME, SRET 5% 10%RAEHR
FriBA, hRBTX—EE: 15%ARE5E LEFEM, BE5MRAMLERRBEE, X7
RS TURFRELHN, EWTAF0HLTRE, MRRET ™Ak,

EERES 1208 13 WEAESTR liem LNOFEHNEEE (GR) BRREREENNFS
(Kempster %, 1976; Beauchemin %, 1995) , 11~15mm J%Ei4, 4 15mm KR,
Ponnampalam % (2002) BFFRIE% M PUFA SEARTLURR %MK GR 4 (P<0.01) , #
W7 RBE RS, A RBEMAZE GR HERREE (P>0.05) , H{AFE 12.85cm~14.23cm
Z (@, BEPEER BNHFERFEMENREE BMAKS, %0 ERPHENERFTH
K% GRERRERTUE, BE—BE Lth REUY T TR ME LUEmE BRI
KF.

4. 4 NFIIERRFE KPR35 2 075 R SR K TR AR A R W

n-3 # n-6 PUFA YL FIH R, PUFA RIESBREMRA I AH REIES£SER
S, BEARBIR ISR &b a R EER. TI50ES DR PUFA o LSS S i8R & A KB
EERIE (Voss, 1991) 7,

BERREYN, PUFA F TFE 2 EFERAH @ =Rk FEHRHOEH. 03 PUFA WiRE
FEASREREN-A R, Tis DR BROE R, Rt eEsfnERsE
{L#pE. FERh RSN RS B4 BN MR IR AL B ARAF M (NEFA) , REHTER
. FPAEY NEFA HR 4 50 & NEFA Bk ERLEL (Bell, 1979) U8, BRZEXARS, M
S e EE R =8RSS B ERFFEMENEMn A LRGSR, SRRALLEERT
BE., MBS NRNERNERET2EFRAAN SIAEE. Hin=RnEEiEImRe
K, EREAHMMEDSBERE. Bh=Kf SRS, IR E RN
H i =8 E B RAE R R X R R R A B T W 35 10%50 15%01) I ARFF
HEBERET WSS, R BREMERSTERYILAERIRLEES 03 PUFA IRENIF
FMEEERETHHEPRSE. BMARSBYKRE, RETEBOHEK, FRBEETEYBENE
K.

4.5 DRTFRFF AKX EFER BREZA

R YR A AR R T2 A S R R R BB AR, PRIARS AR, BAE
FHERRT RN AT B AR T, TP AR IR AR AR L SRS PR R e B R R A 1R K
B, AR TR LR RN . R R ABS ARG —85%, ESS5NAA
S PH BN RXERELOER. WA TS SRR RS RIE 6 B BT
MR EEER, FUEHREREMARNERZ . 55 BHROTHEAE, SAREH
SHANME THAINRE PUFA, BRTEFWHENNERZZ—, WP PUFA AN
BYMURAE TR, BR, XSEHREIHNEHNTHNAKUERANEFRNE. BRTER
TRRFF 3 TR AN SR EREN SRR D, BRAESRROLER, BRPRMMEE
YILLRBHLA S PUFA BRI, 2XA&EF-ETHNERA.
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LR KRR A (k) @3

PHERMEMAET IR PRAHRNEERE RAEER, WAEXEIRPHR
KORRE. EARFAMARSFFHRA, EHEMEMFARRENANRKIER. RKE
ME, BUKYERERGR, PIRBAM, PIRRE, TTULEN, BRPEMERFSTREENSRE
MBRK DA H RIFEHER.

WA MR ZIEAX, BRRNEE. RkAEitt. SPERANAERIGTR—E R
B, BMEESAEAR. BEERBEEED, HIESRINBHY OBEER. ittt M
B HOREAH R MER. NASRPHREAR/UNAEALLAURNBINAARSEH, ER
SRR ERSRIFIA. KRR EDFMERRE, MnTNRENSRASHENREERX,
TEAKPZAERHREE, THFAXERIELRBEEE MAHERENZR.

¥ pH RRBERERENEEMMEROEERE, SRNEKE. 8. AARSR
BEURARREEX (FRES, 2000 P, & pH X REIER pH B¥HSRMRAIKIRE
B{E, ME pH MK, BEMSRMRKIFERD. E% AN pH45 b 6.0~6.5, pH24 3 5.4~5.7.
FiRB 4 pH4S M pHH WETLHBAN LS AXRTAEE: BRUMFA pH ERIETRA,
LB AR R N B RO 1R 3 T MRS, ORI N SERRHF RS F ol A B . ReRSHH—EMEA.

UFA R332 A8 =+ B B ILE FE niR, B8 £ MAEE%E (Chan %, 1996; Faustman
2, 1989) ¥ %, vang % (2002) 5, MEUMARNNEIERIARGHRELES. ®E
WA PUFA & BATRES ME M ERLRIBMHEL, XATRENMT SULHER. E3ER
shysmtail, HARERRYMEAERE, BNGTRRER. BR, ARFARPEMERTR
BRAMHREMARCRIRREM. FRRE, ERS-ERPEMD 3%Nhad, SEFAN
ERETH, FEAMELKTEETEBRERTF. Boles & (2005) 1Ril, A¥HRPHEMAIENT
FERBMAELP PUFA LR CLA IREMRM RS S EH . HERKIAGHEEEE
BRAREH®,

ARARFRAZ MAE—ARN LHME. aEH *ERARE (P>005) , MHEDLT TRED.
B¥LX, BMEMFAAG HEEFTHRA, MERBVNEK, S48 B2 THN
By, RBCEESEERH TH: B4, ERFA *ETREEERTHEE, HIR 10%
AR 15%4, XL TRAAAMET HERBEEENHBE AMERTROEN.

HAKRAKRBRETEMERS DO R4 TMARANRKE, BIFENKBKERHEER
. Mtk pH. BEMN. M. RAELEBESHEEEINRKNEE. FR07HMERF
HEFEE 1d FKRK/D TR LK THRFFRMBOFAEIKERHEE, XTRHEEHT
URERANA AT & RAH, RARENGKELRE: BRES 3d, NMARAXKEERFT,
B 5d, WHRHARKEERHMT 0%H IS%ARKRKLBRERTFEA (P<0.05) , XAThER
eI PSRBT K, MRS AR ERARL, BFTNARMERE, FoUamE
SERVEBRIR, LA\ A4 RS b 3 L T S P A .

Gray % (1996) #HiMEFEMRAXRAHMRAMRNEEFR,—®, GTHRHEE
RS TFHORERIF A IRAOMENR, BAmALSESSTFRERREILRR. BRELN
BESEATRAREEEVIAR, MEREALEYHAERIN LS RITRAARRE. B
AR PH PUFA B GRLT AL BEAE MRS, B TREYRERPALTEPRE
A7, BHRPRBELBRKAY. SRR, FRE RS DR AR5 ROk &
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TERREF A R A, RERRENARRNER

MEERE. HEE (2002) ki, TBA RK A 1944 £ Kohn 1 Liversedge & /R ENRAT
ARAEYHES AL RNNER, KEHREEFENEEZE®.

Boles % (2005) i, ¥ ARPEMAERFLMELHBPERTREHD. HE
Pechova Pavia BUE XI55 L 1008 4% K . ERFMAIAMAALR, &4 TBARS HAEH
REMHRTME LAEBEEAEEREE (P<0.05), Pechova i\ I H BT PUFA A5 TBARS
HHARERKER, PUFA R T MAFRERNENL. FRARERS Pechova Pavia MK RK
o, WMEFFFAEESE IdTBARS 5 RAXRTEE, BRNE TR MEAMMR
FREE, EEPIAKE 3d TARFA TBARS MR EETXBA, MAES 6d ERFAREE
M THRAE, 15%AZZHE TBARS AN RE. TUES, BRPEMERFRATLIR
FERTH R, BRSBTS R PUFA K ER W T XX LR RANAANOEEL,
BETHEM, TCIERF AR EH —E A EE.

MAFH ISR REKEN 1~4 MUIHOIRAE (F) SHEIRAE (B) MHH,
5% MFl, MFI=FX 100/E, 2 A%iE# MFI HEALROTUNHS IHEAD itin (PNBKEB)
B nebulin (EABIEA) BIRFGEME . MFI RO I H BRI LA 4 M T R R E YR A A
mists.

2001 4F Hopkin 3Ri¥ MFI 35 Sh~24h 30T 38%, 1d~2d RIEMT 12.5% . Koohmaraie

(1994) $5iH, TREEFABHER Z ARUCFAN L, ARBERA™. KitR MF % 4.
3d. 5d MEEYEETRFEMBEMTEM, B 10%485 (5%4 MFLEAR & THEAEA.
X158 BRI AR T LA R R ML MR, X B ST R & B RAMRAH —ER
*%F. MATEHARSEFARAZX RS, XNRESHESHARTGHRL, KB T EH
MAMMERE, AHEESRANTEERBER, SEHEPEaEFEEAR, TENNGEE
BkERM, RNERTEESENEN, HRLAWEH, REEREAHNE. BRENE
ROFRRYE, A% PUFA 3B ARENNTREENEEMEN FRENNBELE EF
%W (P>0.05) (Ponnampalam %, 2002) ¥, By, *THMIEMRFT TR LENREIBE
BERsHERA TR, MLTEENR.

ARRFIAZN, FRPFEMIERTS TEWELVRRRG RIFOSEER, BHUREXT
DA EHEMBET BESE: EENATRFHOENS RIS EEHRTEIENYN, &
BUHERSRERRFLRE, BnTHEENOCEARRIER, BRBBNATR, BUA
BKHERERER, 9T REEH. MR EBENE. BRALHNARNLEAKFREFZHRKRN.
FERit FALER R RS R B B . AEAAEER E (o £HR) MELBILTIMEFE
BEIKTF. UL, BRAVH BB LR QRSB R AE A S RN, Fin
DEHRBAANEERE REENAEES, Rt SUBERNRNME, ZRALEL
REEMRE (Barowicz, 2000) 7

4.6 RFEIERRFFKF 3% ¥ BRI R A2

EsEAHAREXTFRINES PUFA MEBRNEXENATREHROEWEORE BR
PUFA 5 SFA MBI FRUEKT, 8 RADHILARS 0-3PUFA ME R T LAY AR
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AAERE K FERM M CRdk) R

FF A HBH (Demirel, 2000: Wachira %, 2002; Ponnampalam %, 2001b) 167,

REFFIEBERF BRPBEMERFFTUEZEME FRBANASP PUFA 03 KER

(Choi %, 2000; Lorenz %, 2002: Scollan %, 2001) ¥*%), WLIE Y, BT PUFA WAR
ST /=SB S PUFA A RA RAMER.

CEFIIEY, BdMRAZ9 (Kou, 2003) “HRE3Y (Thiel-Cooper &, 2001;
Wiegand %, 2002) B¥lgg (@7 RS, aTLUSMALAT UFA 1 CLA BIKE, ATEFRTA
NABHENSHIN.

Cooper % (2004) FEiRH%IRH, FME S PUFA MHBRXY TREXEEESKIMIERE &
RBERAR (P<0.05) P, ARBUIAEA, EMERFT TRELEVERKNNS BHR
THE (P>0.05) , BEFMMAIHES.

Kott % (2003) $FRIMIY, ZX¥ARPEMLETFTLLEMNBAAMIET P UFA UR
cis-9, trans-11 CLA 5 B®). Madron % (2002) #§y, ZEM4-AMPBEMSIEKTHMTIA
# CLA HHRBE IR SFA f95 B0, Bolte % (2002) BEARIED, ARPEMEE S HM
O WAL IEAF T LR IMAA £ WA MBS R PUFA 1 CLA 418 8", Boles % (2005) 124,
HEEEARPEMLIEN T LURAM ALK D PUFA BLRE CLA (355 cis-9, trans-11 CLA) /)
WS, AN, £RAMBRDYMSHE PUFA F1 CLA WEEIRE, aTLUMmMERSE
PUFA fl CLA 18 &. HHIRRM, €44 BRFFMERFFT LUYMALEI A B FAEH+ PUFA
502 CI18:3 03 KHKE, MM n-3 506 FLH: ERXTRHNAS PUFA n-6 fl ct11 CLA
MEBRERERW, BEE5HEERD (Enser %, 2000) AIFF (Dhiman %, 2000) BIIRLE
wHEYY, RREBETREEWR, TS C18:3 03 1 C18:2n-6 BWM T +1BHT 4 9-KE,
EEhiEtE, BMEMT o9t CLA HABESRA X, KRR RWEMIERF TLUARBRAAS
CLA (XEZ o911 HARBSTHRFEMBRERXR.

MERRIEAEANF BRPEMERFTUFZEME TR MNAES PUFA n3 HER

(Choi %, 2000)""), Ponnampalam % (200285 R % # PUFA & B BRI LUZ 2% (P<0.01)
MmEERENPKE 03 ROSRY. SEAREE, EERPEN—T LA ERER
K, 5l T APARIRA R, 5 PUFA -3 I CLA M 8. ARREWBMIERF T LUE
iR P PUFA n-3 %45 2 YEARRE AN & B BLBEH WAk 3 /K PR e L 7.

FIRBEZAEME o - RS RAVER, SEULES n-3 PUFA FIREE, $E51 MK
EPA (20:5n-3) I DHA (22:60-3) 13 (Wachira %, 2002; Ponnampalam %, 2001b) (771,
BRARRIESR, M n-3PUFA &5 EPA f DHA B¥EAXIE, X4 n-6PUFA/-3PUFA HIE EF
B 10:1 LLERY, 3ENEARLSIE, HELETHIE (Simoponlos, 2000) ¥, &it5iEid M IERK
¥, BAERABRE LRETEARATE, BRENTHAEAMYEZH EPA Ml DHA, X
HERAREHTRAKXE.

Cooper % (2004) FERARMY, FAETRFAXETER KA C18:2/C18:3 1 n-6:0-3 MH
PR ERE (P<0.05) P, HEXERM4ARARHRA, FDBEEYET LLIFNHMBE P/S
M n6:n-3 LA, FARPIRRE, £¥HAMRPEMERF ST ¥ PUFA : SFA fin-3:0-6 i)
HWHAEEBEOEM, U ISHYARREY.

RAzs9 BERPHIH B AEYER/KE, B UFA BEXSuEpah, mHmm
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RERRE, ERFER. FERARIEN, FHS 30%40%KEEESHEAARX, KEEAREN
KEPTRRER, TAEERNKBLIBEMERREE, BENENMEAEERRE UFA B
i, ORETRRASAE T ERAEAS AR, BHEPRERKGR (R-COOH) MBtE

(R-CONHy) MFHARIEMTMEYNALER, XTRSMndEE TafEROLE.
EHEBKREEL SRS T HEALER. BATRBEHNSEREYBRESHRE
— P HERENSS. UFA MEEMEDA B, ZILATLIRRE UFA 034, Hit, BhER
PRED S UFA BB HTREERA.

#80 B 38 PUFA n-3 B4 B39 T 7= K PUFA n-3 TR, X1 PUFA EERET 49-
B FERAYER (Choi %, 20000 ™, n.6 1 n-3 M-FRAMAE KN URIEAR
BPOARAAESERE. BLE, MEHHEYTF o6 7 n-3 BHRBERZMFRN. AREPH
H S {EF R C20:4 n-6 F1 C20:5n-3 Z [,
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% %

1. 2¥XARPUAFFEMBE 5% 10%8], TLUEHEEME AT NRES, RBTRE
BME. REERMER, EFENRE 5% S RAMLURTEE.

2. ¥ HRPEN %~ 15%NERF, B FEAFHSRESELE, HEHRMERFKTH
RE, WWPXxIERTR, BEHIELA XRUR.

3. ¥ ARPEMEAKST, HERMEMEN, LEPAEEN. Hh=8RkEREEROTR
K&k LA, BERTRE. RUBHEHME TRFRME N HRMTEA.

4. XXARPEM 5%~ 10%MERHF ST RENRRE, BHIRFEMRAEM BAR. B
PIBRALNG I fL i B0 RE RS, WS TALARMEE; R FULR WenZm
FHE.

5. 2R ARPEMTARFRET RENHORAIESD, TARITHES 5 HOFARKEAR
KEHT 0%H, 7E% 3d A1 6d B ARSI £ 410 TBARS HIH T 0% BEELAFAME
LA, FRILEAFRREYE.

6. ¥ AMPHEMERRFT UGS PUFA 452 CLA MIEMBRHSE, REMAESFEMR
(5%~15%) BIEL; B EARFFEMEBAEM, R T PUFA 1 SFA 71 PUFA 9 n-3 5 n-6 89
b, :
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[Abstract] Linseed can serve as a useful source of nutrients for the ruminant.The contents of protein,encrgy and es-
sential fatty acids were abundant in the linseed Using linseed in ruminant diets could increase the level of w-3 fatty acid
of meat and umprove the meat quality.The value of linseed in the ruminant nutrition and the effect of feeding linseed diets
on digestion abeorbability and meat performance of the ruminant were described in the article.

[Key words] linseed ; ruminant
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