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Effect of rice bran oil on pig production performance, lipid metabolism
and related gene expression

LI Bao-quan, SHEN Ai-hua, ZHOU Wei, XIAO Yun-feng, WANG Ai-quan
(Liuhe Animal Science Base, Jiangsu Academy of Agricultural Sciences, Nanjing 211501, China)

Abstract: Fourty eight 80-day-old pigs with close parity and average body mass of (37.31+2.81) kg were randomly
allocated into two groups, rice bran oil group and soybean oil group, to measure the production performance,serum physio-
logical and biochemical indexes, serum lipase activity and the mRNA expression levels of fatty acid synthetase and apoli-
poprotein. During the whole growing period, daily body mass gain and daily feed intake of the pigs in rice bran oil group
were a little lower than those in soybean oil group, while the feed gain ratio was slightly higher. The contents of total cho-
lesterol, high density lipoprotein cholesterol as well as low density lipoprotein cholesterol were close in two groups. The ser-
um triglyceride content in the pigs in rice bran oil group was 41. 99 percent lower than that in soybean oil group, however,
the activities of serum lipoprotein lipase, hepatic lipase, and total lipase were much higher. The mRNA expression levels of

fatty acid synthetase and apolipoprotein apoB in rice bran oil group were significantly lower than those in soybean oil group.

The results indicated that the two kinds of oil treatments
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ESTE T A2l [ 05450 H [ CX(14)2086 ] did not exert differential effect on pig production
VEZ RN 254 (1966-) , 3 TTIRZE M, AR BIBFST B, 3 performance, and rice bran oil was easier to be digested
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AT 1.2x10° kg KE S, KL
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BB E SR E AR TS EIR IR A4
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TWEIIIRHET IR, A BRI R S, AT DA S8 A
Hh [ SRR S IR

PRI S K AN AR IR ( UFA) A 23 BE
EREAR IS AR BE S R FIE apoB mRNA Fik D
R AR Hr AR ITARETE JHh T PR O 9 180 A LA
T8, AKISEGE A R TRDRR P A3 SIS IR B T R K
B, RGEA NIRRT R A PR RE MRS Y
SN, SRR B TR R T O PR (AR

1Bk

1.1 R EHE

RET 2014 43 H £ 2014 455 A fETTHA
LAV BEBE N G PRk 2E I T, 3Rk F R K
FHIE PR BTy (37. 31+2. 81) kg B PSS S D 5
Bl (LA SE TSIk R ANIE R S5 A R i 98 1R 2
$)48 Sk BREMLAT AL 2 41, BIKKSE B il AR & Bl
4, A SR ERDR 43 500 S AR ] L 481 %) DK = ik AT
KRG EM, X8 H RS ARG K HRMAES
HEIH H HL,30 ~ 60 kg i I fa MM AE K I H R, 60 ~
90 kg IR B AL H B IR 70 d, B
HINEL , BNEE 8 LI,
1.2 RWHR

UG R 25 B B S Al H R A T K-G0k 75 50K
B, A 2 I DB32/T684-2004 J5 B84 1 35 45 1
SRV NG SRS S SN N £ 1 B SR R Wi N
5,2 Fi s AW IE # B i A ER T 0.5%
T RR ZEL AN SR K LA K 2 i B A I 5 R 2EL 1 D
R K2 K3,

BRI B A G (K 2k 1 S ) 625
£1 ARAR
Table 1 Composition of the feed
FERIN EN
BB ki ko kB kw
Fahal B B B

FEA(%) 60 60 60 60
W B KRB (% ) 8 8 8 8
B (% ) 5 5 9 9
BRIZ (%) 8 8 6 6
HI(%) 12 12 7 7
K1 (% ) 2 2 5 5
KIEB(% ) 1 0 1 0
(%) 0 1 0 1
4% HERIE TR (% ) 4 4 0 0
4% FRESETHRE (% ) 0 0 4 4

D FIRAE R 1 kg FIRAL . £k 66.00 mg, 4 16.00 mg, £ 66. 00 mg,
%% 16. 00 mg, L 0. 80 mg,fifi 0. 24 mg, 4= A 4 800 1U, 44 % D,
1920 TU, 4E4= 2 E 24 TU, JHBERZ 9. 60 mg, 44 % K,0. 96 mg, i/
ZEB,1.44 mg, 4iEE B, 3.60 mg, i K By 1.92 mg, fiEE By,
0.01 mg,Z %5 8. 00 mg, ¥ % 0.03 mg, MR 0. 60 mg, Z fkIHHK
600. 00 mg,,ﬁf%‘??4. 00 mg,@jﬁ 72 g,ﬁ?ﬂl@? 1.08 g,ﬁ‘ﬁ'}_& 20 gﬁﬁ
2 1. 60 g2 TUREL N 1 ke (AAIRAE . 2k 88. 00 mg, 4 8. 80 mg, BF
110. 00 mg, %% 26. 40 mg, 0. 80 mg, i 0. 24 mg, 44 A 3 000 1U,
44228 D41 600 TU, 4E2E R E 18 TU, MHEENE 8. 00 mg, 4EE E K, 0. 80
mg, 43 B, 1.20 mg, 4E24EE B, 3. 00 mg, 44 F B 1. 60 mg, 44
# By, 0. 01 mg {Z %5 8. 00 mg, EHF 0. 03 mg, MR 0. 24 mg, &1k
HA% 600. 00 mg, B #E % 4. 00 mg, §5 6. 52 ¢, HAWF0. 96 ¢, 4R 3. 20
g, ML 1.20 g,

*2 AREFRKE
Table 2 Nutrient levels of the feed

EXS Elilst e

ACE KL kG KM ko

Eihd Ewmd Ewmd Eamd

THALRE (M)/kg) 13.09 13.09 13.09 13.09
HLEET (%) 16.20 16.20 15.00 15.00
AR (%) 0.72  0.72  0.68  0.68
HER+IER (%) 0.40 0.40 0.44 0.44
55 (%) 0.70  0.70  0.70  0.70
B (%) 0.50 0.50 0.50  0.50

1.3 (AFEE

RIS T A — 85 F AT 0 R SR B, R
8 : 00T N TR M- AT 5000 HRE, A HR & Al
TROK R E R RS B A S AN 1 IR
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Table 3 Fatty acid composition of two Kkinds of vegetable oils

TG iR ﬂéj%;i){m jt(E%{;‘?m
HEERE C12: 0 0 0.09
WIERER C14 : 0 0.27 0.61
FERER C16 : 0 18.99 24.08
FERIMER C16 1 0.24 0.41
WASAE C18 : 0 1.37 2.39
R C18 = 1 40.08 25.40
WAz C18 = 2 36.74 46.14
WEJRRFR C18 : 3 1.46 0.55
1EA R €20 : 0 0.49 0.21
TR ER €20 : 2 0.36 0.12
HLFIAG TR SFA 20.87 27.58
AMEFIENITR UFA 79.13 72.42
BRI RIE AR PUFA 40.93 25.73
Z A FIE TR MUFA 38.20 46.69
BRI/ R FIAEINTER U « S 3.79 2.63

1.4 HREXRE
SRS R)E, B ER AR 2 k251
12 h WARE (R4 6 Sk ) FR BT & )5 3517 BT Ik R
I, WA T 10 ml 2508 REEMINAE T 4 C#E
LR ILEHTHS3 000 r/minBS.0> 15 min, -20 °C f#
FEE o B8 o Jo TV B U, A ) o7 2
B2 o A RES AR A IR H
1.5 I5tRiZE
1.5.1 A=Wt DIE(BADEEWBEFE 1
FEIE ) Ry AR SRS RS R B i, T
BB (AR B FF AR FZs SRR R R ok 2
12 h JE i TR L, T H 3 B AR BT L

*4 SIMFIIRSH

Table 4 Sequences of primers

1.5.2 A AmAIEF  H HTCA-3060 4= H
AR A BT A A MR i I 3 H B I [ B (TC) | H 3
NG (TG) | v % FE R 2 (A AR [ B ( HDL-C) AV IG 2% 5
& FUIBRE B (LDL-C) o

1.5.3 &G RAMEEEE  FH A ENE
HE B AG E (LPL) (WG B (HL) | F0E i il
(TL) Wi

1.5.4  JFFRERS By BR & B (FAS) B g %& & T B
(apoB) # mRNA % ik &

1.5.4.1 JHFES RNA AOEEEC R BR80T i
FEAEZH 21 89 8 )5, 42 B8 RNAprep Pure Tissue Kit 2]
PAHZUE RNA $2 B0 & ( KRR AR A R A
AP, DP341) P 45 E . T4 U EL RNA R
H LA 9656 BE 11 ( Nanodrop-1000 ) I %2 41 & Fl vk
BE TARER Y 0D, 00 1.8 ~2.0, ¥4 RNA ¥
WRREN 1.0 pe/pl, T R 5%

1.5.4.2 ¥ $ MR PrimeScript RT regent kit
(TaKaRa) Ui B 435X Fr $2 O L RNA 547 s 5% 5%,
RT3 cDNA, Ff cDNA ¥ B H6 B 250 ~ 100 ng/pl
J& JHAE-20 CHH .

1.5.4.3 5l¥ixit B GenBank Hr Tt sk i 44
FAS ApoB 1 beta-Actin ¥&i1 3 X519, 519115 B UL
#4,

1.5.4.4 SEAF9OEER PCR W PCR b 4% 18
SYBR Premix Ex Tag TM ( TaKaRa) ij¢ ] 5 JE47, %
FH ABI7500 ( ABI) % ¢DNA #4717, LA beta-Actin
HNZ, BIYIHE A 0.2 wmol/L, PCR JZ W 2%
$7:95 C HAEPE 5 min, 95 °C AP 30 5,60 C ik
30 5,72 CHEMH 40 s, 4k 40 DMEFR, L5 F 2742
AT, AR ES 3 K, [FEFEL DEPC /K AR R B
PEXT B AR A T5 Y

N P35 FIFHI(5'—3") PRI (bp)
FAS 153792599 F:GTCCTGCTGAAGCCTAACTC 206
R:TCCTTGGAACCGTCTGTG
ApoB 545892242 F:CAAGGGTTCCATCCTTTCACGGGT 126
R:CAGATATCATCAACTTTGGAAGCCCC
beta-Actin 211236 F:TGCGTGACATCAAGGAGAAG 300

R:TGCCAGGGTACATTGTGGTA
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1.6 HELHESHH
IR I SPSS16. 0 AT SE it i, R
AT 2T 2 5 WA TR

2 75 B

2.1 2 FAEY X A & T M RE RIS

HIZ% 5 Al A, 76 ARG ) AR O] B IS A 42
9,2 PR PR Y H B H R DR
LR ERER,

x5 2 FEYR XS AP BRI R
Table 5 Effects of two kinds of vegetable oils on the production

performance of pigs

£ I 7 KBB4 KREEMA
AR WIBE (k) 37.63+3.10 37.00+2.25
K (kg) 57.93+3.82 59.40+2.87

H¥ i (kg) 0.58+0. 05 0.640.02

HRER (k) 1.91+0.11 2.08=0.08

BB L 3.29+0.15 3.25+0. 11

Bl wE (k) 57.93+3.82 59.40+2.87
Kk (kg) 81.38+5.81 84.60+5.06

Hi & (ke) 0.67+0.12 0.72+0.23

HREH (k) 2.310. 12 2.35+0.13

BT 3.44+0.14 3.26+0.22

o] BITh (kg) 37.63+3.10 37.00+2.25
KFH (kg) 81.38+5.81 84.60+5.06

H i (k) 0.63+0.04 0.68+0. 05

HXRER (k) 2.11+0. 14 2.22+0.18

BB L 3.35+0.24 3.26+0.21

2.2 2 ThiEihxT A3 I A TR A L TR AR RO R
M 6 T, SR G B L, KA B4 A
L A I =R S BN T 41.99% , 25 5
2 A I PRRE I TR (%) S IR ] AT B AR R
P Jo IEL [T s R v %2 2 i o L [ e 5 ) 2 S AN
W,
2.3 2 FhiEim 3t %8 i RS AR EE A A R
PR 7 WE, 2 FlRE B0 3 6 PR R I T B A P R
B JH R SOl B PR A A W R e KRR
THZH RS I3 103 A 2 1 B AR e AR e | SN il T
KRG EWHAERS T 51.16% (P<0.01),
101. 43% ( P<0.01) 1 77. 24% (P<0.01) ,

6 2 FRAEY M XS P3N E £ B A LB AR R I
Table 6 Effects of two kinds of vegetable oils on physiological and

biochemical indexes in the serum of pigs

£ KBEEMA  KEEMU
HH = (mmol/L) 0.530.04 0.91=0.30
SHFEEE (mmol/L) 2.50£0.32 2.55+0.07
A R M E R (mmol/L)  1.19+0.17 1.17£0.09
RAF AR I BUH B A (mmol/L)  1.21#0. 13 1.29+0.09

F7 2 FEY 0T P50 S A EEE MR R0
Table 7 Effects of two kinds of vegetable oils on the activity of ser-

um lipase in pigs

£ N PS SERTIE KREEIMmA
JEAE BTN (U/ml) 1.95+0.11 1.29+0.28
HFRBEME (U/ml) 2.80+0.28 1.3920.15
SRS (U/ml) 4.75+0.39 2.68+0.13

2.4 2 FhiE ¥ ih 3t B3 BT B BE AA B & RR BB 0 2R
FEER mRNA RiZSH 0
2% 8 WT UL, 2 Pl 4 3 T 1A 5 AT R 4 2
R T R 48 16 46 11 5 A9 mRNA ik B W i 3%
SR KA E T 2L TR 44 I I T 5 L Al R 28 1 26 11 T
) mRNA Fik AR 28T KB, 530 FEAIR
T 65.35% F158.79%
RS 2 P PR BT AR RSB & FEBAI 2EA5 B G /R mRNA &
EREEM
Table 8 Effects of two kinds of vegetable oils on mRNA expression

levels of fatty acid synthetase and apolipoprotein in pigs

=R b/ S EERIEE KT B
NE TR A 1 it 1.2320.13 3.55+0.27
#HIRE AT 0.890.02 2.160.13

3 9 1

3.1 2 FAEY X AR A T R R T

AR LA BT Z A R, s B A
KA FIURE I R IR IR, st b 1,
RAEWFFEAE R R AT LB g A48 (400 26 i |
TR AR TR T % Sk B A B A e
ATk R LR e A R i, e SR TR AR
MR KB Il b A B S R A R
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JE A Y, S U Rl O PR 22 BR IR 2
BG4 450 B 5 245 LT, KR T I 41 A XSS H
Wi P HREREM T REEMAH, ARy
R FEES B R T (AR R E ) L2 A
TSR AR 2 H G i P2 H R i BB T
()41 TG . 3 5

3.2 2 ik X % RS 7k A R0

G A H M =g 2 i 3 K EERR IR AN H
IR B G 105 53, I = TR 2 o i R o 1 A i
I N[5 = I o) T AT P £ i
NRRAAES B, — I N e 2 S AE AT AE Y IR A
BRI A IR B ) 2228 o IR H il = ER R
[P 45 b ok e, a2 A S ORI, A0 H b = R
(TG) EMHEEE (TC) LA B AR BE g & 1 5 JIH [ B
(LDL-C) ; M 5 AR K, A7 48 b &1, %) it B HAR A7
I, T ves 2 B2 R AR 1 5T I [ B ( HDL-C)

H 1A AR R A InAS [F] Bis % 3 & 1 7K
IRRRGE AR G —, (4 B sl Rk,
TP AR N 2. 6% 1) 23 ARG T 6T 21 H 3% R XS i
% TG .TC .LDL-C .HDL-C #1 HDL-C/ LDL-C $§457C
ER T SO AR R 4 SRR W, 2R AR
U5 TR B8 ARG L 25 31l =i PO ML T e R Ay 1 i g
S RURL 9 56 7% 51006 B i 28 1 BT, n-3 ANHRLFIG D5
T2 3% P AP 25 2 B 2 11 JB v O R ik
SR 5 401 ; GRUNDY 2120 F1 NORUM 2 #F 5%
AR ALK J 2H TR0 R 5 2 5% W) it g /K -, B8 0 s
Z2 AN 177 18 10 3 i T I8 AR I 8 L 1 it A, AR
PRI TRDAR R IR B R R = B, 25 SRR K
BN TGt i Z KT R T EMA .,

3.3 2 FhiE¥imxd A58 i RS AR ER A A R

B AR 5 ( LPL) S A5 5 4 0 LA i
B L2 A LA S 5 Wk 240 e 457 ST 5 240 L 45 B RR 0 A 1Y
— PR 1T, 32 A A L BE TR, R AR 2% B g 2R
FIBE ( VLDL) H 54850 19 Hl =R (TG) , {45 41 fif
AT ARSIV R HE 1 i T L

JHRETE (HL) J& T 5 3@ A6 25 v P s i =
s (TG ) QA X 1 i 2 —, 5 B8 & 11 BT AR i 1l
(LPL) FEXIfE L AT AL Z AL, SR 02 2 FhAS [R]
SRR, FFIRRE(HL) FZAEHF VLDL B-VLDL &
VLDL Zki i H il =15 (TG) , JT-4= AR 2 B2 AR iR
F 5 (LDL) ,

LPL F1 HL 137 P R T S B0 5 2L BE ok A

JI 2 115 PO R A e 1, 73 2 1 g ML R ) Jok o83 A B
PR R TR 4IRS I & B, 10 R 1 R
S HL W6k, A9 & 8, LPL ¥ HL W& e S
ANTRUFIIR D R 5 2 2 1E AH S | Bl 25 AN 0 A IR o
FrEAYBEIN N LPL F0 HL 635 VRS SR N R G
O T 5 e 58 v (R K MR B T 2L 9 R F LT LPL A HL
A3 M8 Bl 2 e TR B
3.4 2 ThiE ¥t X P 5 BT A RS BA BR & Ak BB A0 2 A
EARA mRNA RiZERIH

ANTRL IR I TR AR G I A 177 PR 5 B ( FAS)
T B L TR e ik LA AR Y Clarke! "
FEEE TR | Z R B 107 TR B 1 0 g 0 T %o K B
JHERE FAS 030 1 /8 FH 5 58, 460 1A s 12 G BH 24
il Kavouridou 45" B3¢ & BH, A1 XS R 2 AR A Al
B iR AR 2 B D DR, AR 2 R S bk
TE S AR, KM T 4 R R S IIE H FAS ) mRNA
FIRH KGN W REAR, X AT BE R KB B2
B ARG TR , X B AR FAS JER Rk A
EIER

AR 15T (apoB ) A AR, 2 A% B2 g 25
F1 A & 8 ( LDL-C ) By EE L5 A i, 294 LDL-
C BB EM 97% , apoB B9 & 7] B 4% 52 e
LDL-C HJ7KF-, apoB 7 7E T % B g 8 11 oL A 3%
AT, 20 AR RN B LDL 32550 i R 51 apoB 528K,

Sato %5V FFT 45 F AW, 5 3h W v i AR L
A T B FE R K PR WS 210 25 11 5T (apoB ) mRNA
Fik, RREWHRR] T RMGR, GREEMIL, K
BRI 7 A T AR B RN IR D5 R, DK A BT 41 apoB
mRNA FEk b o 35 I8 T 5 4L, DA i 3 i 21
IR F %) R /L | i 3 v fIE R B AT LDL-C 75
S DUDAH I A

SE
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