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S, BOINIFERAERG B R TR, RE I RN RS R SRR, F P AT IR
WEIT, AR BB A B R .
1 SOl K g 7 P 2L K

SR E N — M & 8 AR TR & Y, e e AR BT, B
FAE i i (monounsaturated fatty acid, MUFA), WIHER, #&6% F R0, 1 28 (R0 2 fH [
P PO AIR 2], i 5 v L 2] e LR A Y I 3 R ] e A 2% 52 i 2 1 IR ¥ (LDIL-C) 7K
PREARA R % FE MR B (A E B (HDL-C) /KSFFR s 0%, RS MR (EOWE J% s 16 38 1L 375 0 6
K3,

SEORFJHT Hh o 25— 2 PO 2 IV 9o I R I JRR IR S04, 38 5 — PR RR R 1Y) IR T I —— T IR
TFRRAE SR i 55 - AR R AT Tk 1 R I R v 25 5 20%~55%, T 7E JL At 4 itk o
JUFAAEAENSIY, RS 22 BRIULE 13 0 BT 1 DMRERKBENR TR, X4 13-+ 8
i, PN CuHeRO, Z5#42CA CH3-(CH,)-CH=CH-(CH2)1;-COOH ([ 1). FFERIIHELL T

FRILER 1o

CH, o)

B TRt
Fig.1 The structure of erucic acid
R ITRAEALSR bR

Table 1 Physical and chemical indicators of erucic acid(!*>!°]

BiH Items #{H Value
43 f-f Molecular weight/u 338.57
[LE Specific gravity 0.86

J% 55 Melting point/C 33~34
¥E[E /5 Freezing point/'C 33.4

5 Boiling point  (0.20 kPa) /C 202
Y1664 Refractive index 1.4512

2A0{E Saponification value/ (mg/g) 165.7




T{H Todine value/% 74.9

STORFIHT T T IR 10 5 B R il SRR Rt i 7, — P TS BRI SRR T IR 5 5 38%~45%
HE RS A IR & BN 43%~53%, TR B TR & 80 50%~55%U 7 SIEFFIl AT LU
IR & B N — AT . ARTT IR SRFI RAR BE A it o 1996 4 P NS K TR M i P 2>
(WCOCA) X RUKAL R i+ (Canola) BUAE: SEFFMIH IR & BAKT 1%, SFFH
RIS BN T 20 pmol/g. B E E AR GB/T 11762—2006 HIZEFF) Hwl 2 SR i 27 i &
FEARER: TR S B<3%. A E<35 umol/g; Ehr (GEFFM) GB 1536—2004 HHLE :
MR IRSEFF I IR & B<3%. FIFIR A BEAE 3.0%~60.0% 1 3AT I L FR A — MR, % 2
G T SRR - R AR AR SR (CRFFIDY GB/T 1536—2004) . FR [ 44 58 & it Al S pF 1

T & 35 30% LA .

K2 SN R ERE AR 2R

Table 2 The requirements of some characteristics of rapeseed oil

RIS 1L G HF I
FHESEAR — A

Low  erucic acid Traditional rapeseed
Characteristic indexes General rapeseed oil

rapeseed oil oil
JHER Palmitic acid (C18: 1) /% 8.0~60.0 51.0~71.0 20.0~35.0
WML Palmitoleic acid (C18: 2) /% 11.0~23.0 15.0~30.0 11.0~20.0
14— Eicosenoic acid  (C20: 1) /% 3.0~15.0 0.1~43 3.0~15.0
FFBR Erucic acid (C22: 1) /% 3.0~60.0 <3.0 30.0~55.0
FOLHEHL Refractive index 1.465~1.469 1.465~1.467 1.465~1.469
Lb# Specific gravity 0.910~0.920 0.914~0.920 0.910~0.915
A Todine value/% 94~120 105~126 94~105
E AU Saponification value/ (mg/g) 168~181 182~193 168~181

2 SRR XS AE P M R I RS

BB RG TADRR N SN T A P M R e 45 SR AN — 3. Rowghani 09 50R 0, 1E
24 JEREE 2 1 FE XS TR AR AN 3% 5%11 Canola SEXT-Jil 5t 85 B % AT 35 52 1ff Gul 25
[OVRIE SR BT, 40 i 1 1 3% 5o Wi 7 SN AR h 20 VR N 2% 4% 6% 1] Canola SIFFT, 45
REPIEL T AR, PEEMEE, Faitarone RV 5 R, 752 S EGFER PRI
[]7KF Canola Xl il (2.5%+ 5.0%) ST REEMEEREGEELM. SESLIHR



KW, 128 AR & H F RSP IRI 1% 2% 3%MZ0F, SERK T RERHEE
wTERE, WPEREE S E M. Vogtmann SRR TARIE, A5 R oG SR AN B AR
TN 5% 15% B GFER S & 26.2%) BURIFEEEAT M OFER S & 4.1%) FIE i,
15% B HFFM AL S 15%BARTT BRI AR 15% S A, BERIR T REEMEE,
IS%IARIT BRI AL S 15% S @S 4R b, B E ., HEEY R ER . Bk I, 1A
R ISR MBS T BRSO R i, W PR R R E AR A — 3, BhAh, SRR
SO A PR RESZ I T 7T 22 SR TR AR AN R INZK T B, 5 AN A S8 2 B SiofF i A2 2 B
RGN, A B AT A
3 SRR IHIT AR TR A R
3.1 SRR B R B S

R SN %F 2 0 B (KB 78 AR T A XS T, AL A —8. BRI,
40 J I i 3 50 T 75 BRXS TR R 4 BRI 2% 4% 6%[F) Canola HEFF i, FRAK T 8Tk ELE,
WG b BN A G IR, T Roll S 7RI, FE 5 FIRESES TR b A Canola SEAT-JH
REGM, WEE., HEE, BRI B0 . Horiakova [ FERFFT 2 M, 76N 1A
FEHRIN 2% 6% ¥ SEKFIH, o B A EE TR R RE . AR, Rowghani 2509
WEFUR I, 1€ 24 FEY 22 (5T RS TR R I 5% () Canola Sl B 5 52 7 B W EH &,
WM 3% 5%[F) Canola SEHF I 855 B IR H B 0. /57 5RGE, 16 28 A &
SRS TR PN 1% 2%, 3%SERFM, P T IE A MR TR S g, WL, NS
FEAS B S (] — i S YE SRR R 0 [R) t Ph AR [) KSF (R SR e, S B TR PR S e A
ZESE, T HLERZ AN E) IR A B B T R R R R R AR B O, R — D
3.2 SOFFI NG EAE [ A R 0 R 2 R A BT

B P S R L 90% A b frEL T e, EENS P FFEFUE R G S A I e RS R M
JUFE 2 AT AL o ) R L[ i, el = e 5 — ke LA 5 1 T 25 Al 2 P B G R A1 %
R8I (VLDL) ki, ZOsEAFZA (OVR) HIPARIE, 0N 10 59 B 40 Ak i,
TR 95% I E FEAT 60% T#)0 . UREE AR (VTG) HIFFAT & p, 2 8 I [ 1
KR, Gt F AR B GO BN, TR TR R A% IH E EERT 24% T 2526,

WA, R VAR G AR, ORI T I 7 R (saturated fatty acid, SFA)S5 AN



A D5 W B BB, T AR o ol AR R B P IR 0T R AL A, 4 0 2R b 2 A R TR B R
(polyunsaturated fatty acid, PUFA)F &2, B3 Mg i il /0 fE 45 100 g B B sE 2 i 8.7 ¢
WAIRITER . 13.2 g RAMIMENIR . 3.4 g Z ARG IR 1.12 mg JHEEF A RE0, S5
JIEL I 2 25 B A2 2 PRI BRI B ), LGRS R, ERS L TR AR AIE KT, iR R s
Z AR AR R+ (i IR, AT DA AR SR G i 00 T A LR, ARSI h
TN 2% FF i, A IR 2 i 2 v T X2 . Rowghani SFUSHRIE, 7E 24 J #4241 5%
FERG ALK FP NN 3% 5%(¥) Canola ST i, A8 25 o IH [ B £ B SR 25 3 s 23 DA 008 25 o p
RIS o e IR R T EL A A 1.27% 2/ 81 T 3.43% A1 6.02%, —+ i NIEER (DHA) (5B R
R I EL BN 0.15%38 =120 T 1.31%H1 1.47%, HHE Fo-3 RITRIILEIN 1.43%58 =3 7
4.72%F 6.80%. Ceylan ZEBIWF TR L, TEAXS AR A AN 1.5%F1 3.0%01 4 FiAS [F) KI5 i
fg CGEgEmh . gl SRR SO, SOFFMITIR & N 2.17%), VR AR T RIS KT
FHUCR T EBEAIRNIRRA R, WEACEFE, HE R . WARER . DHA DI £, 1k
VO s B AR > B ANV I I T AR 5 3o g /K ST P B8 i BRI 70 28 AN A0 fig s e 25
SLERIN; (EEE RS B B E A Gul SRS, 40 JE 28 AR S RS AR b 4y
TR 2% 4% 6%H) Canola Sckfill, W& 7w A RE & & iR, S AW
iR & B R T, Wl oML liR. &2 AMEMIEITER S &2 Z MK, Roll F2IF R
W, 1E 5 R B R A Canola SEXFH BRI SUR E MR TR & &, L3584
PRI & &, PRI &, SAMAIRITIR S &G, 2 AWAARNIR & ERES, X &
v VR S N
4 SEORFIH1 %o B8 0 5 IR 1 L 3
4.1 SEkfuhon i AR B R

FRDHR S I 6 2 B2 e 2K 8 1R DA R IR 0 DrOAR, (EL SN e B0 I 7 A 3 5 i FrO A 7
B, SR LR, mITIR A R S EOCRTIE . TR BT, S0
o JFEAF R B, IR TR 2 i T LASE it e I D RS SR (1 765 T2 0334, CarrollPIIF U R B, Gl o
B 15%AFF R T LS 00 SD K R R AR AR [ R 28, B LI [ i R e 1 % AP ALE
FEWITTIR T LS e H ] W A AR . SR SEAEDIBE AR, SR R IR & B SR (47.73%)
A FE SD KSR E SN, SRR B e S IR B A = IR G R, RIITT



3 T 2 34 ol K R AT A B 80 1 3 R 25 L35 o = P A L e 2 P SR R A ML
JEW AR HI7K-F o Gul S50 TR BT, SRR 20 I 04 2% 4% 6% Canola SiFf
L ML AR 2 O A TR E A S A R B, = A B RS, 6%3EHT
T ZELJEL [ 5 2 BRI . IR 5 IR B A ) VILDL R0KE SRR 9 B B 48 1) VLDL
(VLDLy), fEM-HEG R T, FEMBNEELBIEE S B100 ME/iEH VLDL-11, H
HWARE M VLDL- I s E3IE & A B Kifi, AFFIERM, BRE A VLDL- I ol e s &
FIfiREE (LPL) (V1R R A A B 7EFFT b i) & e g i m] UG A3 T A 4 M s 1) 32
BEAR A 0 FRITRR BT e O S ML T e /5, T e AT B 0 T Xl DR A a6 380 Ao, i i
R4 AEE B L VLDL JE U NS . Rk, FRATEIAS R IR & &0 il n] Be 2350
M 2 A A PRy I [ st S = g A, T SR S, T L RS 2 R [F IR R & S
PRI UTRR B DT RERL MR R, TR ZLE— B 7L
4.2 JkF R LA RE 77 R

PN (MDA & AR R i A i S S R T T J ) I B A =4, e = iR
AN T EAAETE I, 45 SR S AL i 3 (R0 A /KT, ) 4 b e L4052 1 2
o A IALEE (SOD) AT LLEAL A 1A UL L A (H202), SOD 2 AR A
AR BT A R R B TR K FL LR . MDA 5 SR SOD Fif M w5 M1 S5 I IR it 44 3 B R A
THRREE HEERE T . MDA S ETHE, SOD iGHERAL, BIAT 51 &SRR, 554l
B EEEGUARAE T SR X XS PU R R FU R 4R0E, KR B TE R, K3k
VAT 0.5%M0 3R L 4T 4k RANIEW, % 12.23 mL/kg BW ¥ 5 45 24 it SD KL, ATHE SOD
TR TR MR AR T ARAE, = IR S SO BRI T SOD A4 bt H Ik id J5 iy
MR IR, TMESERF TR S I R SOD A bt H A IR B S M . Tk O SR B,
TEE R ARTARRY SD K BRUILIE S AT MDA 7 8035 53 o T S ah o B2, 7K B S RF i 4l
FFIERT MDA & 8 2 K T H AN AL . AWK B IR TR, SERFIHRENS S ma AL AT
RBE T, DRI, SR TFIR & B SR e B XS A = R R (5 0 T e R LA B R
Ko
4.3 SRR AL G T RE R S

JH R 0 i I T A MR IR IR BN VLN IR I R A 2 AR IR IR B TR A



W, IR TR 7E 4k R R A (3 5 T S A 2 AR AR 90, AR v K R R 1 AL 2 i
B U R« RO oM LS S ) Y R R TE AR DGI2044T . 22 AN R g R 2 4 i
T G (1 2 B R 53, A WLAR S 2 S0 FEBUIERIONT IR TR L POAA IR 230 K 1) e e 4
FRA = EHARR T IR 2 5 . Skl R A A TR . WRIR S 2 NMERENRR . A%
FWTTORIN, IR P B S SOV TR G 2R R OGS SR, Ik A, T HLAE

3 PR ML BRI RSB R F-o (TNF-0) A4 R-18 (IL-1B) K& =4S, EIKRIAEH0)
WU RIL, 30 R 2 EASTRR A n-3/n-6 LLIETE 1:1~1:8 B, 72808 HAT B 1) S e o
Bt Friedman S50 R I, BEAE AR R I ERVS I/K P8R i, X9 & AL IR BE ) 258
BT EBRIRRE S . Xia SSESAIGEE LR Y], 7 ENS BN E 2 AR 7 R i PR T DA ek ae
VA BB RE L, Fh AL, E BRI 2L Bl S 3 4 e ML T TR TR o T S A A T T A
SZAR(PPARs) R A AL R 2k 5 H 1, AT IR A B R0k, S mTi 5 %
P 5 RRER N KEEABAAENR (UFA) 5 HARUYILE A BRI PPARS™). AT, Tt /g
JUiTE P REIE I PPARs A 5 BEXS Gl [ Mo KT 2ENF il AL S s ThRE M HRE AR 2D, T e H
THIFER & B ARG SRR R ZE 5, TR LR G it st m, H AR Rridt— 25
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FR DRI, SRl BE NS S I 538 TR R T M R AL P R 5 B i B LA B . T H TR T A
J5R RT3 B L R ot o A T A7 PR AL R T PR P 2 T e R R PRSI N R
F P ITIR TR TS DU A RIS, =0 R 2 B A SR o Fig i A (52 i A2 K B AT 7T
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Effects of Rapeseed Oil on Performance, Egg Quality of Laying Hens and Its Mechanism
Exploration
YUAN Ning WANG Jianping DING Xuemei BAI Shiping ZHANG Keying®
(Institute of Animal Nutrition, Sichuan Agricultural University, Key Laboratory for Animal
Disease-Resistance Nutrition of China Ministry of Education, Chengdu 611130, China)
Abstract: Rapeseed oil is a major domestic vegetable oil in China, the content of erucic acid is an
important factor affecting its food value and nutritional value. The laying hens have intensive lipid
metabolism in the egg-laying stage, and the types and levels of oils affect the fat metabolism of
laying hens. As one of the main components of egg yolk, dietary fat quality and quantity is closely
related to the egg quality. This article briefly reviewed the classification of rapeseed, rapeseed oil

and the fatty acid composition of rapeseed oil. The effect of rapeseed oil on the performance and



egg quality of laying hens was mainly analyzed. The effect of rapeseed oil on fat metabolism,
anti-oxidation and immunity was analyzed for exploring its mechanism. The objective is to
provide a theoretical basis for the application of rapeseed oil in laying hens.
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