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Effects of organic selenium and linseed oil supplementation on
myofibrillar protein and quality of Frankfurters
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Abstract: Crossed pigs were fed a control diet (with 0.3 mg/kg sodium
selenite+1.5% soybean oil) or organic selenium diets (0.3 mg/kg Se-
Yeast +1.5% soybean oil or linseed oil, 0.5 mg/kg Se-Yeast+1.5%
soybean diet) to investigate the effects on selenium deposition in loin
muscle, fatty acid profile, properties of myofibrillar and processed
meat products. The organic diets increased muscular selenium

content up to 54 % (P<C0.05) compared to the control diet. Linseed
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oil supplemented in the pig diet improved »n-6/n-3 ratio, the
solubility and gelatin strength of myofribrillar (P<C0.05), without
affecting the microstructure and sensory characters of Frankfurters.
The high level of organic selenium supplementation inhibited the lipid
oxidation of Frankfurters from d 7 to d 12. Hence, dietary organic
selenium and linseed oil supplementation have some enhancement in
Se-enriched meat production and processing.
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KRBT RA R RSB AT 2-3 PUFA & &,
AT A T AR A A . SRS A
FURL s 1.5 %0 S0 JBRFF 3l - 2% B i AiE 5. 2 42 i 48 1 KL
H ALAEPA #1 n-3 PUFA & &, Pl 78 2400 9% 1
PRI ik 32 T 254 5 ) 1A A XU A AR 3V T AFL 2 B 2 AL
AT S TR L BRSO R A B 7 A R IR G
ST T R TR R A DR H B S Ak o il )
2H SRS 43 BEA2 52 MR 23 It H K Ao 4R Ak W B T g T S e AL
RPTEACRE ST . Ahmed %0 % BLFE £ 2.5 20 TR FF il 14
G BRI 0.3 mg/keg F MU HHEF R B AL, 7T L) 5
EE LA R NG TR B, . Zlata ZEDYFE A H Mt DL IE R
FE S AR 320 S5 AE T L FE BN ER IN T 0.5 mg/kg A HLIA
XA B PR 9 i T TR 4 B AR B TR B o (R X A B
AT BE R 1T 2 0 TS P i 4 A AR A
e — 2B M FIE . 59 RS R BT R B Y H AR HR O RR
I 0 S 0 A 2.5 00 B, FROAR 45 R T O IR B B R AN
(BB 2538 U 391 iy A A Bk b, b
FUAE B R Pl Y S/ BN R <C0.5 mg/kg, Al AR N 5
A P A58 BR ot o IR S A T A A GRDARE  R Jon A R
W N 0.3 mg/kg et

ARHFFT LA 1.5 26 0 R R 05 £ 45 o K OV b A ROR
[ A7 YL A ) 88 25 2k B S ) vl Aig % A= K B 35 2 7 G T A7 D
B RR AL Z MR . BeAh s b 3k 2 AR A I 2 — 2R A AL
BRAE LBl A A A e R M AR I A ™ Y PR R
FA B 1 JT ) AV B RE T o O A U O 405 T2 B R 4 11 R A0 4 45
¥ o AR IR 78 3 AR 1T T A (R A I R b e v LD £F 4t 2 A
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Table 1 Composition of the basal diet %
A SEREERR S FEREAR L) HIR  JEREHRR S SR HR L
Ek 60 60 RS - 1.5
ISR f| 22 22 ik 1.5 1.5
INFEHY 12 12 B A 1 1
K 1.5 - TRk 2 2
ait 100 100

®2 EmiARMEFRAE

Table 2 Nutrient levels of the basal diet

H R HMR S EREHE R L
HALRE/(M] « kg™ ) 13.03 13.04
MHER /% 16 16

T R/ %6 0.8 0.8
HEBR R/ % 0.58 0.58
TR/ % 0.62 0.62
/% 0.63 0.63

W/ % 0.53 0.53
AR/ % 0.28 0.28

T I AR ISR, BUR R AT 50 H R R

fi£.2 000 TU Va, 400 TU Vpy, 20 TU Vg, 0.5 mg
VK\ 05 mg Vm ‘56 mg $§ﬁ§‘44 mg Vn(,‘ 16 pg
V2.5 mg M2 .0.4 mg M2 .4 mg }ZfZ.0.3 mg fifl,

AL BB 0L : Allegra 25R’ 1, 35 [7 Beckman /4 ] ;
SEHNE] LA O EE T UV-1100 B, EiE £ KA 7
VR HE WA ML - EM-20 1, PG JE 2F Mainca 23 #] .

1.2 Ak

.21 RARRAENTFREESMILXHEIT mEkE

(52 kg) HIE B “ bt X X R7IBE H 192 3k, 4 e 5 A I L33

Al R A AL 2 B Lo A8 — S0 SR BEATL A3y 4 4, BR 4L 6 A

ERE.BIMERE 8L, CA . HEmMHMS + 0.3 mg/kg WA

B2 S1 40 H il AR S + 0.3 mg/kg BERLAN 5 S2 40 B4k H

MS + 0.5 mg/kg BEEEAG;SL 40 BEaE H A L + 0.3 mg/kg

PR . o I R A R A S R 2 IR A R 5D | Zhan

AT IE . R PR 7 4 IE R 60 d. H B R
koK.

1.2.2 BEBEE WIS ARG N 2 BEPL 5k B 56
6 k. 3k 24 K R ML IATB S . B R BT R
WLIR — #4100 g 247, A AR B )G . L BV IR A A 2R G
o A —80 CUKFEIRAE& T, FH Tl & = 1 DU s o 5 e I
WAE 4 CHRPEHR G 24 h J5. K3 558 2 5. UK
12 mm JE /AR 0% 5 B (R e — 18 Cukda b A F
5% UL &7 48 25 19 20 1 P ) vk 22 AR i

1.2.3 fEEEME RO — TS 6E R W
R OB A I 5E J7 ¥ 2 B GB 5009.93—2010., FT 1 bR #E
1 R X B (GBW10018) 1 1122 (GBW10048) ,

L.2.4 BEWRRAL BT S IROCHRC17].
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1.2.5 WURELHEE A MR 2 BocHk[18].

1.2.6  WURLFHEE AW ENE 2 mg/mL HHKT
4 °CF5 000X g B0y 15 min, JEIBAT L35 VA9 28 Ak B A AL
GEMRIE I E o B T A 4 20 (D 3B

S = %XIOOA s (D
A

S—HEMEME. %5

W, — BB R A &, me/g;

Wo—JFEO®RPHED S & .mg/g.
1.2.7 WURLT4E B BRI A 40 mg/mL i) MFP %
5 g MA/NEEIM(NEX KE=16 mmX40 mm) 1, & T
20 CHYKHH . L 0.8 °C/min B FF L, A 20 CTH&E
75 °C. JKFN 75 CJg ., n RO B RS R L BT uKE R
WLIET 4 COKME N . KR ICE 25 CEIR T4 1 h
Jo s DU L e s B . DU AR O - D AT 38 B 2.00 mm/s, 3R
B 0.3 mm/s, 5B BE 2 mm/s; #RK B P/0.5;5 0 & i
RIS 20~25 Cs RSB n =6, BEK ORI E M 0wk it
J& i i BB 4k s 3 (ND
1.2.8  BERCIRZFEKME S 3019],
1.29 WX nEERGIELL B2 nEEmE - ER
700 g #1250 g B 15 g OKIR AW 200 g, B2 T0AE
FEHINTTE

JRA A I (BEAAHEO~LLIC,EH AR 3cm A4
R, ek 1 cm &£ A& 69 T ) —> e B B 30 s—>Ae 1/3
K Fe N A A 1/3 sk A AR kK — >
AHOS C, 40 min)>AHEEB AT E>mk&E—>4 C
A F R A
1.2.10 ZEZME  w@QOHHE.

w, —Ww,

1

CYy =
K
Cy HEEMR, %

W,— ﬁ%ZﬁJﬁunHﬁ T . g

X 100% , (2)

R B R W 18
1.2.11 ﬁ%m%gmﬁ(TBARS) é%xﬁk@o]c

212 MRt FHBHR LB VIR 20 mm & 0y [ A
4, % TA-XT plus B #4948 LA 42 BT 4 43 B CTPAD J5 3 il
FERE OB RE L L P TR A ] A2 M S AR A DU 2 - DU
HU O 3.00 mm/s, Wk 3 B 5. 00 mm/s, I J5 R
5.00 mm/s; HE45 40 %6 5 B O R) B B ) 5.0 s 5 671 28 2 7
Auto-5g; HKHE A P/36R; M I BR B IR B 20~25 °C 5 B di
G PE 200 pps., HEMMEL n=10,

1.2.13 HfEHEE AAEG PR YII 3 mm £ 47 19 1E K5k,
16 2.5 % i IR~ BE B FR 35 % i (0.05 mol/L,pH 7.0,4 °C)
W E 24 b PR AK BRI VE 3 K K 10 min, FEHR
[ e J3E 9 R A7 86 BE /K (30 %0,50 %6, 70 %, 95 % F1 3 Ik
100 % » &K 30 min) K b 45 (19 4% B F 38 AR P 5 b g

4 10 nm 5 FHAEHEEMEIMM . s B EH 15 kV,

1L.2.14 EEWE ZHCwk21].
1.3 HiEsbE

FFFE B 3 NF4T, K A Sigmaplot 12.5 f1 Statistix
9.0 BRAF BEAT BOHE 43 o W0 45 2R LASF (8 & AR oflE iR 22 R
N o IREHURE R ANOVA #E47 LSD 2 54347, B P<<0.05
e ST E IR BT AR EE LU S AR vE 22 R OR
2 RS0
2.1 WEE

i 3% 3 AL A A B E P e s IR Z L B KL
Al X — 25 Zhan SV HIHE B — 50 BB LG Y
VSRR ST JC ML BE W 3E AR A KL Rl i (P<<
0.05) 5 S2 FE i 19 & Al 4 & 3K 0.198 mg/kg, 5 C AR L 3%
LR T 6820 (P<C0.05) , X5 45 R KW A5 ML AH R+ T HL
TG R A% T A A0 b I A7 A0 UL PR 20 2 e L D DR A T 3 7 R G
4 AR B AN [R)  TCALAN 7E /D i i W b b 2 el g L AU B
1) TCHLATG RE A% 45 & F A RER 1 T R B2 AR BRI 1Y 38
FALE SR 5 S1 Y SL X B AL 45 AR L L W RR R T
8 0 55 TR) S5 8 K 7 (K Sl A E  BE R B 1206 1 Al A
i, Haug 2675 35 38 52 HORR A 9 S SRR 3l BE B2 =5 DY X85 A
& aE L AT RR R T ROR I S R B W »-3 PUFA, B 5 B 4
AT 5k A S ML AR 4 P AR A6 W i Cn A b ik

AAED LN 2 AL, B 0.5 mg/ke

B AL 5 0 BB A8 AE 7= Y 0.2 mg/keg B & 09 B A AE Y L T
B DT/ RAMH 200 g 53X Fh & A4 A 3 RE W 2 70 26 9 Al
HHEETREAR,

2.2 HERRERLAM

HI 2% 4 AT, HORE o S RRFT 3l 068 R A R im Xt R U R
WA B E W, 35 C16.1, C18.1,C18:3 n-3, C20;
3 n-6, LA/ALA 1 n-6/n-3 Lol . U BRAF I B9 75 0 0k 3% 3%
T AL Py C18:3 n-3 Fl C20:3 n-6 [ & i (P<
0.001) . i 15 L P9 H ) EPA %u DHA & w4y g m T 3.4

B, BLRT Wood 4550 % 38 12 3 — 1B B9 45 SR - H AR A A9 T
ffﬂﬂﬂaﬁﬁﬂﬂﬁi&%@ n-3 k’fﬁﬂaﬂf@&ﬂ’ﬂ . R K HM
DPA(C22:5 n-3) S ®71E 0.16 N A4, A Z F % .

WAL IE T A, HCL8 . 15 & L I HLAG 240 19 & .

%3 EI*E*’Eﬁ%ﬂilﬁ)ﬁ*ﬁlﬂE‘Ji’ﬁbﬂi‘f?ﬁﬁ?ﬂﬁsg .
BERKIPHESENHIG
Table 3 Effects of dietary selenium and linseed oil supple-

mentation on selenium content in liver, kidney and

loin muscle of pigs mg/kg
Z5 ST B AR
C 0.39340.072 1.23740.096 0.1184+0.055¢
S1 0.39340.042 1.1574+0.140 0.16340.095"
S2 0.45040.069 1.210+0.140 0.1984+0.0942
SL 0.437=+0.081 1.32040.173 0.18240.006%>

T RF AR [ R R A B P 2 5 (P<C0.05)
VIR 55 e TG 2 ) 2

JHF I 01 O e
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Effects of dietary selenium and linseed oil supple-

F 4 B R A0 0 R AT i X RS B BR 22 R
Table 4

mentation on fatty acid profile of loin muscle %

3 C S1 S2 SL PR P1i
(SE &)

Cl12:0 0.07 0.07 0.07 0.08 0.002 —
C14:0 1.18 1.14 1.08 1.24 0.03 -
C16:0 21.06  21.45 21.56 21.91 0.43 -
C17:0 0.47 0.35 0.35 0.31 0.04 -
C18:0 12,90 13.72 11.23 12.81 0.41 —
C20:0 0.28 0.28 0.17 0.25 0.02 —
C21:0 0.15 0.15 0.14 0.11 0.01 —
Cl6:1 117 112> 1.42 1.39*  0.07 <20.05
C18:1 31.30" 33.45° 33.89* 33.34%  0.52 <0.05
C20:1 0.80 0.81 0.80 0.78 0.03 -
C18:2n-6(LLA) 23.89  22.46  23.87 21.20 0.88 —
C18:3n-6 0.03 0.04 0.04 0.04 0.003 -
C20:2n-6 1.20 1.12 1.19 0.97 0.06 —
C20:3n-6 0.26> 0.31> 0.23> 0.43*  0.03 <20.001
C20:4n-6 0.27 0.35 0.25 0.24 0.03 —
C18:3n-3(ALA) 1.59*  1.43>  1.47° 3.53*  0.10 <20.001
C20:5n-3(EPA) 0.012  0.009 0.010 0.033 0.001  <C0.001
C22:5n-3(DPA) 0.15 0.14 0.11 0.16 0.01 —
C22:6n-3(DHA) 0.016 0.019 0.017 0.063  0.001  <C0.001
SFA 36.11  37.19  34.6 36.71 0.76 —
PUFA 27.39  25.85 27.08 26.57 1.04 —
LA/ALA 14.99> 15.87¢ 16.24* 6.05¢  0.18 <20.001
n-6 PUFA 25.65 24.28 25.58 22.88 0.88 -
n-3 PUFA 1.74>  1.55>  1.61" 3.68*  0.10 <20.001
n-6/n-3 13.88> 14.96° 17.49* 5.88¢  0.21 <20.001

T AT AR TR R R A 2% S (P<0.05)

AN TR B 0 il B A 3k W5 ) LA/ ALA Rl n-6/n-3 {f (P<<
0.001) , G Aa1 A} R Jin ok B3k i A KL A %2 F G LA AE %
WS LA/ALA I n-6/n-3 8. 4 W RRR 0 A B K
1 R NS S VR, LA/ ALA Fl n-6/n-3 [ EAK (P<C0.001) ,

W EgE - F WL, AR P C18:3 #-3 & 5 C18:
3 n-6 FEARIH I 7= 28 5 4, by G5 i L DY PP B RS A AR I
BRI AL . L4181 1y n-3 PUFA & & 098, R 2
C18:3 n-3 MM, B FH %M T n-6/n-3 %, PUFA
Hin-6/n-3 {H & VF & € 05 5 B2 o AL (9 B B4R AR & E Y
n-6/n-3 fE0F 4 H5 HLIR 22 A0 & 72 10 A+ 2 3L WHO
HEAEI n-6/n-3 (5N 2~8KF 4.0 A Fl F M A% 5E A 0
W KRR DL A R W, H ORI RRRE T A4 R 0 A
P R S, BE 5 B AR n-6/2-3 {H (M 13.88 FEAK &=
4.88) ik —IE FL MY n-6/n-3 {EA FF 18 9% 1.0 1 3 B .
23 MESEZEASFE

LI ET 4t 2 ()RR 1 2 5 A A 0 — A
U AR ARSI R 4 S o ke JUL DR T A 2 R 5 )
F 5. M5 A, HRR A WU A BT S LR . BE B 2 4R
Toi LI 7 440 T 1 V5 13 O JUC A 85 R 058 JUC A 2R 5 /K (P<C
0.05) 5 7[R — i Y ] — A 45 B2 (V) R 7K 1, S JBRCRE Tih 4 EE G
62

x5 HRPEMIRFHOTMNEFLEESD
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Table 5 Effects of dietary selenium and linseed oil supple-

mentation on properties of myofibrillar

Zigl AR E/ Y BERCIREE /N BERCAR R AR/ %

C 28.38+0.677>  0.243940.014¢ 42.97+0.2324
S1 30.57+0.726%  0.3138+0.006" 50.17+0.173¢
S2 31.90+0.635>  0.317440.007" 53.5440.341"
SL 32.304£0.923*  0.358740.013% 57.18+0.379%

T RS AR [ TR R R A 22 R (P<10.05) .

77 TR AR v B M R RV IR R K R (P<C0.05)

U 2F 4k 25 1R T R AR PV A R 1 3 5 LR £ 4
10 i R A DR LD 2T 4 1Y 43 i AR 4R BN R IR R
Reos o (0 19 DU 47 4k 26 19 00 375 A B3 O W0 L 7 Jiang S0 1Y
WFFEH, JCHLAN 20 WL 21 48 2 3 /Y 4046 /% B LG A BLAEN 26 /Y
G S A IR 50 bV A 3 0 5 S BN ATV R R Y
T o 76 55— J7 T BE 1 55 B RS 0 B L A R T R R AR & RR K
P FE R YL R R KRB AR T R A R P A LR
EEMHE,
24 FEZERBEMEARSE

& 1R, 5 R T AR B S RROR T AR R R R R 2
AR A I B 78 AR E (PR 46, P<C0.05) , AN [a] il i X 76 &
BRI E MM (P>0.05),

82r a
ab
80F o
N b
= 78r
M=
& % o6l
=
®Z s
&)
T2+
70 -
C S1 S2 SL
ENGINEREYGE: K

Different dietary treatments
AR F B RN A L P2 5 (P<C0.05)
B 1 B AR A I RAT i 0 A e 2 e TR ) Sk 2 848
ol E s e IR
Figure 1 Effects of dietary selenium and linseed oil supple-

mentation on cooking yield of Frankfurters

SL 21 . 2 52 5 M 28 215 % B Ak 5 HNR I MR 4 i g 2%
Jiang %07 B 5T WA L 22 W PR RE I VR A R B A A LR
Y -3 IR TR B F % B W) TR 4 I RUZ )2 I A g
JBE A 25 4 T AR R KT 5 1.5 96 S0 RR RE S A S o i % 5
FRRAOH B AT K ., FEL S REZ LR P, SL
A1 RE S AR H BB AR 4 b B4 K 4
2.5 [RM4EH

AFHAREXFEBFEANEmILE 6, CARRNENS
FOAB R A Joc . ST RN S2 (0 B L B LS b E Gk A [l
SRk B A BT W T AR [ 14 G U 2 B e T DY o O R A
s SLZH (R i 7 B 38 I8 A1 A ) Bt (R 15 T o v Y BRI
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Table 6 Effects of dietary selenium and linseed oil supple-

mentation on texture of Frankfurters

g0 BE/e R FEME R WM i
C 2433« 0.781* 0.318* 768.48" 630.46° 0.107°
ST 2227 0.734® 0.270" 672.81%" 432.58" 0.096"
S2 2138b 0.704> 0.260" 577.26" 393.58" 0.089"
SL 2047° 0.798* 0.266" 625.27° 475.66" 0.093"

T S AN ) R R R A 2% S (P<C0.05)

AT RE 5 IR SRR B R K VA DG SRR RF I i ART DA I
2 B TR DA AR T 1 2 S A A I I T AT Y D A
2.6 MEIREM

dy &2 AP e 0 d B L C 4 9 TBARS BFLT
HAl A HUAR 4L (P<C0.05) s V7% 3 d.4 20 % B il TBARS {1
0.35~0.42 mg/kg, oI 2 X ;W75 7 d.C 415 SL 411
TBARS {8 # 1 0.8 mg/kg, M S2 4 AL N 0.59 mg/kg; I
JB 12 d, & 20 TBARS {H ¥4 B7 T B, B3 515 7 d o
—,

1.01
N —C a 2
£ 08¢ S1 Mab
. S2 a, @
m = == SL b) )
n ; 0.6 ?
- 7
z Z 7
g = 7
7 7
& 7l
7l
< ’%
=) 7
= 9
7
) %)
0 3 7 12
B R
Storage day/d

[ R A ) 7 Bk R A 3 2% S (P<C0.05)
B2 AP R RAT R R A a2 AR A
e AL 6 % em (4 °C)
Figure 2 Effects of dietary selenium and linseed oil supple-
mentation on storage stability (TBARS) of Frank-

furters(4 C)

HE—2 o A 2 B9 RCHE b T DL B, A T JE AL, A
MR E P ] 4 ok 2 P 8 28 2% fig G AL Ak . i TBARS {H &
B M B B9 K . Chen 26550 (T 53 & B, 4 AL TG IR
Fr 0% H GPx il % A8 % T 7] 55 JC LA W 5% A Wl 35 48 2 G
IF 98 3k # P % TBARS B AR 0 35 A% b i & %0 35 L H
MG I FUAG R B KR LA MDA & 4 1 35K T 48 [
TSN K B TTHLA o b3 SOk 1 2598 5 A< 1050 1 25 R AE A .
2.7 FAEBE

AR o 18 7R SIE JRR R 3T 98 95 000X 3 22 5 A A M B WL 45 A
B 5% 0 UL I 3, 8 6] L R 3L o G I R ik i 4 AN [ ke Ji 10 AOUE
RS A
2.8 BEEM

ANTE) R 25 22 5 4 7 T 0 SR E PR A 2 LI 4,

B3 B PR R AT i 6 R e A 2 AR A L
MR a
Figure 3 Effects of dietary selenium and linseed oil supple-

mentation on microstructure of Frankfurters

Hik R
B4 RZABEMBRERS
Figure 4 Sensory analysis of Frankfurters

PE A H] T R R G AS TR 5 R S 0 AT 5 1A A R
S, BRGEAECI e A, B 2.5 % DL F 0 I RE KT Ik R 0
SR ME RN EE A m, AR, 1.5% 1%
JRRORT 1ol 8 o ek B 0 A3 T O ) R T R A K LS A RIS
fief P Y £ A MR 3 5 2 i A 3 O A R R — B .
3 B

FAR A o LA /SRR FF I /Y %S (0. 3 mg/kg BE B
A+ 1.5 Y0 SRR FF 3D Xt 48 1 L v A A A B2 v e I 1R AL
B S LB AT 4 2 B R M I BR S EEE. AAL
T A B JC AL B 2 25 42 150 PA) S o A9 6 55 & 5 IV SRR Sl 149 95 i
B A W03 72-6/n-3 LU s ARRE o [R] B 338 Jin A AL G I JBR KT
T A R B T A R S DU LR LR 2 R R T R R M i
AEERCAR R BRI 03 TR 2 it & 28 A8 %, 0t |
2R T e i Rt s P AR T B 3 A BT R e R G ) R
0.3 mg/kg BEREA AN 1.5 %6 30 bR AF 38 A9 4% I fE 0% HE 30 a5 il
n-3 PUFA B985 R B A6l I R . AR5 AR A
HILATE LV JBR AT 980 %55 PR 1 & ) T & s R R T 1.5 20 R AT
I — TR0 BT L SRR IR T LA R X SRR Jil S 0
Bt — BB . B4 GB 26418—2010 ¢ H H H il (19 £
Vrd) F 2017 4 3 J] 23 A K 1R, 0.5 mg/kg (6l ¥ I & 1R
A AT B S TR AR T V2 N BN SR A ol o AR R A T X —
RE H R (3 G S 00 o PR B PR S I R A 2 e

63



AR

2017 %% 5

5% 3k

[1] BR¥EES. 6 P T i sg B IR &% [T ], P E & Hos e, 2012,
39(7) . 155-158.

L2 XU AUBEE . EEZ, 5. & R I8 B 8 A 1 A0 IR 4K A
BRI 5E[]]. 3255 . 2016(5) ; 46-48.

[3] T3, W2, k. % S0 ANR R "eS
M, 2008(7): 55-57.

[4] MATEO R D, SPALLHOLZ J E, ELDER R, et al. Efficacy of
dietary selenium sources on growth and carcass characteristics of
growing-finishing pigs fed diets containing high endogenous sele-
nium[J]. Journal of Animal Science, 2007, 85(5); 1 177-1 183.

[5] ke, AT, BRI, A5 HUMG X AL KA 5 5 % 26 77 1 R IR {4 14
ROR WL ]. Rk, 2004(6) ¢ 21-24.

(6] ARBElE , ML, FHIKIE . . A ) AT U5 6T A A8 A K 1 Rl I A
PERP BT L) ], WL R %54k ol 54 B Wi, 2005,
31(6) . 773-776.

[7] SIMOPOULOS A P. The importance of the ratio of omega-6/0-
mega-3 essential fatty acids[ J]. Biomedicine & Pharmacothera-
Py, 2002, 56(8); 365-379.

[8] BROOKS C C. Fatty acid composition of pork lipids as affected
by basal diet, fat source and fat level[J]. Journal of Animal Sci-
ence, 1971, 33(6): 1 224-1 231.

O] st i R 980 42 X 4 M A% g I R 1) 2L A B35 B SR AL e 1
BRI, 3hE 354, 2000, 12(4): 1-7.

[10] #2420, ZEmioe, Woasl, 5. 0 RR I X & M A% A ™ P g S Y

i 10 e £ B S R LD . e T B A AR 5 20105 46(9) : 46-48.

[11] R, Bhadtor, B W], 5. P2 X & I i ot R A A fe e
PRI, &5 5P, 2008, 24(2) . 29-37.

[12] Wkia, 220, sk, 55, A PLE ICHUAG Ve Sk 4 ) B A
LIS Vel X KRN B b iE [T ] & Rk,
2013, 34(15) . 272-276.

[13] SALEH A A, EBEID T A, EID Y Z. The effect of dietary lin-
seed oil and organic selenium on growth performance and
muscle fatty acids in growing rabbits[ J]. Pakistan Veterinary
Journal, 2013, 33(4): 450-454,

[14] KRALIK Z, KRALIK G, BIAZIK E, et al. Effects of organic
selenium in broiler feed on the content of selenium and fatty
acid profile in lipids of thigh muscle tissue [ J]. Acta
Veterinaria, 2013, 82(3): 277-282.

[15] CERVEK M, GEISTER M, PREVOLNIK M, et al. Effect of
linseed supplementation on carcass, meat quality and fatty acid
composition in pigs[J]. Agriculturae Conspectus Scientificus,
2011, 76(3). 183-186.

[16] ZHAN Xiu-an, MIN Wang, ZHAO Ru-qian, et al. Effects of
different selenium source on selenium distribution, loin quality
and antioxidant status in finishing pigs[J]. Animal Feedence &.
Technology, 2007, 132(3): 202-211.

[17] JIANG Jiang, TANG Xin-yue, LIN Gang, et al. Dietary lins-
eed oil supplemented with organic selenium improved the fatty
acid nutritional profile, muscular selenium deposition, water
retention, and tenderness of fresh pork []J]. Meat Science,
2017, 131: 99-106.

[18] PARK D, XIONG You-ling. Oxidative modification of amino

64

acids in porcine myofibrillar protein isolates exposed to three
oxidizing systems [ ] ]. Food Chemistry, 2007, 103 (2):
607-616.

C19T ZRAY, WM, (555 . 55, B 20 2F 4 X LIS 2F 4 28 1 35 i 1k g
Mz m I, iRk, 2011, 32(17): 55-59.

[20] &M, 550, REANAN, 5. MR T8 R O Xk 22 wAa &
A SRS LT, A s S LR, 2010, 26C1) ¢ 1-4,

[21] E9. b, WY . 5. 8 e HAb B 22 5e 48 & i B %
EARAF L] WS, 2012, 26(8): 1-5.

[22] BBk, Afot, whiFat. AS R A U8 X Py A7 28 A & Mk R F g it
M2 )], WA 224, 2003, 15(4) : 250-254.

[23] HAUG A, EICH-GREATOREX S, BERNHOFT A, et al.
Effect of dietary selenium and omega-3 fatty acids on muscle
composition and quality in broilers[J]. Lipids in Health & Dis-
ease, 2007, 6(1): 2 058-2 065.

[24] SKRIVAN M, DLOUHA G, MASATA O, et al. Effect of di-
etary selenium on lipid oxidation, selenium and vitamin E con-
tent in the meat of broiler chickens[J]. Czech Journal of Animal
Science, 2008, 53(7): 306-311.

[25] WOOD J D, RICHARDSON R I, NUTE G R, et al. Effects of
fatty acids on meat quality: a review[ ]J]. Meat Science, 2004,
66(1): 21-32.

[26] RAES K, HAAK L, BALCAEN A, et al. Effect of linseed
feeding at similar linoleic acid levels on the fatty acid
composition of double-muscled Belgian Blue young bulls[ ] ].
Meat Science, 2004, 66(2): 307-315.

[27] ENSER M, RICHARDSON R I, WOOD ] D, et al. Feeding
linseed to increase the n-3 PUFA of pork: fatty acid
composition of muscle, adipose tissue, liver and sausages|[]].
Meat Science, 2000, 55(2): 201-212.

[28] World Health Organization. The world health report 2003[J].
Midwifery, 2003, 19(1); 617.

(290 EFF5 . fLIRAE, SR M. WU £F 48 2R O 8E B8 BUHL R K 3 i
P& TR BT ], & B, 2009, 30(9) : 264-268.

[30] XIONG You-ling, BREKKE C J. Changes in protein solubility
and gelation properties of chicken myofibrils during storage[ ] ].
Journal of Food Science, 1989, 54(5): 1 141-1 146.

[31] SAMEJIMA K, EGELANDSDAL B, FRETHEIM K. Heat
Gelation Properties and Protein Extractability of Beef Myofi-
brils[J]. Journal of Food Science, 2006, 50(6): 1 540-1 543.

[32] CHEN Guo-shun, WU Jing-feng, LI Chong. Effect of different
selenium sources on production performance and biochemical
parameters of broilers[ J]. Journal of Animal Physiology &. An-
imal Nutrition, 2014, 98(4): 747-754,

[33] k4, EHGAE, KBNS BRI IR FA R XA K IEE
B A BT R [T ). 3k B AR K 2 22 4l 2010, 41 (6):
690-694.

[34] BRAE . AW, gk, . WA o n-3 Z AN G B R Xt
JUUHR I 07 P2 20 J8 R PR o BT 1 52 i L) ). o [ A Rk, 2010 (8)
9-12.

[35] SHEARD P R, ENSER M. WOOD ] D, et al. Shelf life and
quality of pork and pork products with raised n-3 PUFA[]].
Meat Science, 2000, 55(2) . 213-221.



