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Abstract: Effects of increasing dietary energy by supplementation of soy oil on intramuscular fat
(IMF) content, fatty acids composition of IMF and backfat in pigs were investigated. Thirty six

Duroc X Landrace X LLarge White female pigs at a mean initial body weight of 40 kg were equally
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and randomly assigned into three treatment groups. The digestible energy of the diets was 12. 82,
14. 24 and 15. 66 MJ « kg ! for three groups respectively and the energy level of diet was adjusted
mainly by the supplementation of soy oil. Five pigs of each group were slaughtered at the body
weight of about 90 kg. Longissimus dorsi muscle (LM) and backfat were sampled for determina-
tion of IMF content and fatty acids composition. There was no significant effect of dietary energy
level on IMF content in LM (P>0. 05). The percentages of most saturated (SFA) and monoun-
saturated fatty acids (MUFA) and of most polyunsaturated fatty acids (PUFA) decreased and in-
creased significantly (P<C0. 05) respectively both in LM and backfat as the dietary energy level
increased. The IMF content in LM was negatively correlated with the percentages of C20 : 0,
C18 : 3n6, C20 : 4n6, C22 : 5n3 and C24 : 1. Most fatty acids in LM were positively correlated
with those in backfat while there were no significant relationships for C18; 3n6, CLA-c9t11,
C20: 0,C20 ¢ 4n6,C22 : 5n3 and C24 : 1 between the two tissues. In general, SFAs were posi-
tively correlated with MUFAs and both of them were negatively correlated with PUFAs while
PUFAs were positively correlated with each other in both tissues. In conclusion, increasing dieta-
ry energy level by supplementation of soy oil is an effective way to improve IMF fatty acids com-
position without decreasing IMF content, thus improving the nutritional value of pork without
deleteriously affecting meat quality.
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Table 1 Compositions of the diet
HALHEKF  DE level
W H Item
kg€ Low DE H e Middle DE #fe High DE

H L2 % (% of DM) Ingredient
E K Corn 57.70 64.98 59.15
M1 Soybean meal 22.85 24. 35 27.35
# #k Wheat bran 10. 20 4.50 0. 00
il Soybean oil 0. 00 3.17 10. 50
4iff Unite bran 6.25 0. 00 0. 00
IR KB Premix 3.00 3. 00 3.00

B 2 85 Nutrition level
M EH Crude protein/(g « kg™ 1) 155. 00 155. 00 155. 00
EVE Total calcium/(g « kg ') 6. 00 6.00 6. 00
BB Total phosphorus /(g kg™ ") 5.00 5.00 5.00
WALEE DE/ (M] » kg™ ) 12.82 14. 24 15. 66

H& i % Fatty acids /(g » 100 g~ ' S i8 i)
C10:0 0.14 0.10 0.07
C12.0 0.06 0.05 0.03
Cl14.0 0.11 0.12 0.10
C16:0 17.82 14.31 13.01
C16:1 0.19 0.15 0.11
C18:0 2.64 3.45 3.75
C18:1n9 25. 86 23.52 22.33
C18:1n7 0. 88 1.09 1.30
C18.2 48.95 52.91 54.17
C18:3n6 0.06 0.07 0.03
C18:3n3 2.49 3.58 4.41
CLA-c9t11 0. 00 0. 00 0.04
C20:0 0.46 0.40 0. 40
C20.1 0. 29 0.22 0.20
C20:2 0. 04 04 0.04
C24.1 0. 00 0. 00 0.02

LRI R R v T e et BHEft:Ca 6 g; P 5 g;Cu 10 mg; Fe 100 mg; Na 0. 30 mg; Zn 100 mg; VD;386 1U; VA 3 086
IU; VE 15.4 IU; VK; 2.3 mg; VB, 3.9 mg; Z#R4%5 15. 4 mg; MR 23 mg ; VB, 215.4 pg

'. The premix provided following for per kg diet:Ca 6 g; P 5 g ; Cu 10 mg; Fe 100 mg; Na 0. 30 mg; Zn 100 mg; VD, 386 IU; VA
3086 TU; VE 15.4 TU; VK; 2.3 mg; VB, 3.9 mg; Calcium pantothenate 15. 4 mg; Nicotinic acid 23 mg ; VB, 215.4 pg
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Table 2 Intramuscular fat content (IMF) and its fatty acids composition of Longissimus dorsi muscle (LM) of pigs fed different

DE level diets

mooH fiKBE(n="5) FHE(n=5) mRE(n="5)

SEM P-value
Ttem Low DE Middle DE High DE
IMF ;& IMF content/ (g « 100 'g JLA) 2.26 2.35 2.68 0. 249 0. 806
e BR Fatty acid/(g « 100" g BSHiER)
Cl10: 0 0.12%4 0. 1248 0.10" 0.003 0.010 2
Cl2:0 0.09 0.08 0.08 0. 003 0.510 2
Cl4: 0 1. 20 1.08 0.99 0. 048 0.217 5
Cl6: 0 23.71° 22, 4348 20. 30" 0. 466 0.001 7
Cl6: 1 2.93% 2. 4170 1. 66" 0.168 0. 000 9
Cl18: 0 13. 228 12.43% 11. 03" 0.286 0. 000 5
C18 : 1n9 38. 26" 36.21* 30. 638 1. 009 0. 000 4
C18 : 1n7 3. 794 3.33" 2. 48¢ 0. 154 0. 000 1
Cl8:2 11.56% 16. 31" 26. 83" 1.813 0.000 1
C18 : 3n3 0. 33°¢ 0.59" 1.52% 0.138 0.000 1
C18 : 3n6 0.10 0.08 0.07 0. 007 0.382 2
CLA-c9t11 0. 04 0.03" 0. 03" 0.002 0.014 7
C20: 0 0. 24 0. 25° 0. 23" 0. 004 0.078 2
C20: 1 0.614 0.61" 0. 48" 0.023 0.010 7
C20: 2 0. 36° 0. 56" 0. 854 0. 056 0. 000 1
C20 : 4n6 2.88 2. 89 2.20 0. 225 0.3857
C22 : 5n3 0.37 0. 40 0. 34 0. 039 0.747 0
C24:1 0.20 0.19 0.18 0.015 0.792 4
b ¢ w3 36.31™ 27.75° 17.57® 2.438 0.001 0
SFA : MUFA : PUFA 3.2:3.8:1 :2.5:1  L1:1.2:1

AT B HEAR A R NG F 83 3R 25 5 10 2 (P<<0. 05) W AR AN | K B 5 B8 3 32 7R 2% B i % (P<<0. 01)
Means in a row with superscripts without a common small letter or capital letter differ significantly (P<C0. 05) or very significantly (P

<0.0D). w6 w3=C18: 3n6/Cl18 : 3n3; SFA : MUFA : PUFA=( Cl4 : 0+C16 : 0+C18 : 0):(C16 : 1+C18 ¢ 1).:(C18 : 3n6

+C18 ¢ 3n3)
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Table 3 Pearson’s correlation between lipid content and fatty acid composition of LM (n=15)

ig IMF Clo:0  Cl2:0  Cl4:0 Cl6:0  Clge1 Cl8+0  Cl8+1n7 CI8:1n9 CI18:2 CI8:3n3 CI8:3n6 CLA-OtIl C20:0 (20+1 (20:2  C20+4n6 (22:5n3

(24+1 =0.52" NS =0,58" —0,67" NS NS NS NS NS NS NS 0.74™ NS NS NS NS 0,89 0,85

(22503 —0.70" NS NS —0,67" NS NS NS NS NS NS NS 0,85 NS NS NS NS 0,95~

(20 4n6 —0.66" NS NS —=0,54" NS NS NS NS NS NS NS 0,90 NS NS NS NS

(20:2 NS 0.8 NS =057 —0.88" =091 =079 —0,95" =091 0,97 0,95 NS NS NS —0,59"

(20+1 NS NS 0,51" 0.62* 0.73 0,70 0,53 0.74 0,73 =075 —0.68" NS NS NS

200 =0,58" NS NS NS NS NS NS NS NS NS NS NS NS

CLA-69t11 NS NS NS NS M NS NS NS NS NS NS NS

(I18+3n6  —0.56" NS NS NS NS NS NS NS NS NS NS

(18 + 3n3 NS =0.76"" NS NS =081 =081 =086 =093 —0.87" 0,95

Cl§+2 NS 0,847 NS —0,65"" —0,93"" =094 =079 =0,97"" —0,96"

CI8 + 1nd NS 0,84 NS 0.61° 087" 0,94 0.61" 0,94

CI8 + In7 NS 0,81 NS 0.61° 089" 0,96 0,69

CI8:0 NS 0,61" NS NS 0,70 0,57

(16+1 NS 0,84 0.54" 0,76 093"

(16:0 NS 0,80 0.61" 0,87

Cl4:0 NS 0,56" 0,82

Cl2+0 NS NS

Clo:0 NS

NS, ZREFABEP>0.05), 5 5« Fx % 5, hFR P<0.05,P<0.00 F P<0.001, #5.% 6

NS, No significant difference (P>0.05); . P>0.05, # , P>0.01, % * ,P>0,001, The same as table 5 and table 6

2.2 EMETHRERALRRAEHERAER RHEX S C20:2;Cl4 : 0 5 C18 : 0,C18 : 3n3.C18 : 3n6;
MR 4 W] UL, B H OB RE K CF 1 e, — 2 C16 : 0.C18 : 3n3 &5 C18 : 3n6.C20 : 0.C22 : 5n3,

SFAs(C10 : 0,C14 : 0,C16 : 0,C18 : 0) f1— L& MU- C20 : 4n6;C16 : 1,C18 : 0 5 C20 : 0,C18 * 3n6;

FAs(C16 : 1,C18 + 1n9.C18 : 1n7.C20 = 1) & 5 Cl18:1n7,.Cl18 : 1n9 5 C20 : 0, C22 : 5n3.

T REAR, H b AR H RS A B A TR RE H R4 C18 : 3n6;C18 ¢ 2 5 (20 : 0.C22 : 5n3.C20 : 4n6.,

(P<<0.01) . Efg H AR C12 2 0 F1 C20 : 0 & it C18 : 3n6; C18 : 3n3 5 (22 : 5n3, C20 : O,

A FALEE H MR 4L (P<<0.05), #H)Z,—% PUFAs  C18: 3n6;C18 : 3n6 5 C20 :+ 2,C20 = 1,C20 : O,

({35 C18 : 2,C18 : 3n3,C18 : 3n6.C20 : 2) I & & CLA-c9t11; CLA-c9t1l1 5 C20 : 4n6; C20 : 0 5

Bl H R RE KT A 42 5 BT 0 76 5 e H AR 2 B C24:1.C21 + 1;C21 =+ 1 HC24:1,C22 + 5n3,

W 2 35 b e TR BE H O (P<<0. 01, HAMRER K F
SH B MUFA (C24 ¢ 1) #il PUFAs (41 CLA-c9t11,
C20 : 4n6,C22 * 5n3) MY & I A W 35 52 W (P>
0.05),

TR 5 A UL 55 K i 1D 2L 40 10 2 ] %) A O
KFRE IMF 15 105 IR (8] AH O OC R HEA — B, (A Afy
SE R AE IMF JIg 2 Hh 2 30 5 35 A0 56 19 i I BR 76 12 T
RENTAHAE R B FEAHC. I Clo = 0 5 Cl12 = 0,
C21:1.C18 & 3n6;Cl2 = 0 5 C18 : 0,C18 = 2,

C20 = 4n6 />R 7 BR 7E B¢ F 20 23 b 0 A DG 1
{BAE IMF g A0 OCPE . n C12 2 0 55 C24 ¢ 1,
C20:1;C14: 05 C20: 4n6.C22 ¢ 5n3.C24 = 1,
2.3 IMF 5 5 B8 fj BE B & 48 A O 18 36 1 43 4
IMF 5 5278 B 7 19 i 07 R 7 41 B b A7 7E AR K
(AR 5 PE, B T C18 + 3n6, CLA-c9t11,C20 = 0,
C20 : 4n6.C22 : 5n3 F1 C24 ¢ 1 7€ 2 ASF A7 B8 i v
ANTEAE S 3R DG A G A A T 1 i 7 T #6846 A
R A H C20: 1 HEMBEMHLGE6).
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Table 4 Fatty acids composition of backfat of pigs fed different DE level diets g+ 100" g Bg R

Jig Wi iR ke (n="5) FHE(n=5) mRE(n=5)

Fatty acid Low DE Middle DE High DE SEM Prval
Cl0:0 0.08" 0.06" 0.05" 0.003 0. 000 4
Cl2:0 0.08° 0.06™ 0.06" 0.003 0.055 6
Cl4:0 1.20% 0.96" 0. 86" 0.047 0.001 1
Cl6: 0 24. 004 20. 54" 17.07¢ 0. 801 0.000 1
Cl16: 1 1.814 1.26" 0. 83 0.121 0.000 1
Cl18:0 14. 30 12. 26" 9. 84t 0.581 0.000 7
C18 : 1n9 40. 14 36. 69" 30, 63<F 1.151 0.000 1
C18 : 1n7 2. 40 1. 99bAB 1. 63 0. 099 0.000 4
Cl18: 2 13.00¢ 22.20" 33.92% 2.373 0. 000 1
C18 : 3n3 0. 66°¢ 1.378 2. 49% 0.208 0.000 1
C18 : 3n6 0.03" 0.03" 0.06* 0. 004 0.000 2
CLA-c9t11 0.03 0.03 0.04 0. 001 0.285 6
C20: 0 0.32° 0. 32¢ 0. 25" 0.012 0.013 2
€20 : 1 0.91% 0. 7848 0.57" 0. 054 0.016 0
C20: 2 0. 68 1.02" 1.28% 0. 068 0.000 1
C20 : 4n6 0.23 0.26 0.26 0.012 0.445 3
C22 : 5n3 0. 09 0.11 0.12 0. 006 0.237 1
C24 : 1 0. 05 0.06 0.06 0. 004 0.488 3

[ 4T B AR VE A 6] /NS ik 2R 25 5 3 (P<C0. 05) W AR I AN R K5 5 B 3 R 22 5 8% (P<<0. 01)
Means in a row with different superscripts differ significantly (P<C0. 05) and very significantly (P<Z0.01)

®5 BEMETREMARKHEAMKBRNIEXXER(n=15)

Table 5 Pearson’s correlation between individual fatty acids of backfat (n=15)

5H (100 Cl2:0  Cl4:0  CI6+0  Cl6:1  CI8:0 CI8:+1n7 CI8+1n9 CI8:2 Cl8:3n3 CI8+3n6 CLA-91l C20:0  C0:1  C20:2 C20:4n6 C22:5n3

(24+1 NS NS S NS NS S S NS NS NS 0.53" S =0.547 —0.687 NS 0777 0,64
(22 53 NS NS \S =0.53" NS NS =0.61"  —0.60"  0.58" 0.5¢" 0.59" \S NS -0 77 NS 0,84

20 + dnf S \S NS =0.52" NS S S NS 0.52" NS 0.61" 054" NS =070 NS

2042 —0.88™ —0.66™ —0.85"" —0.94™ —0.90™" =077 —0.86™ —0.87" 0.93"" 092" 0847 A\ NS —0.657

C20+1 0.56" NS 0,58 0787 074 0,627 0.837 0867 —0.847 —0.847 =078 NS 0.76"

C20+0 NS NS NS 0707 0527 0.75™ 0.9 069 =075 =077 —0.69™ N

CLA-cdt11 NS NS \S \S NS NS NS S S S 0.60"

C18+3n6  —0.75™ \S =0.657 —=0.877 =076 —0.76" —0.80™" =087 0.907  0.90™
C18+3n3 —0.81"" —0.53" —0.77"" —0,96" —0.88™" —0.85"" —0.88™ —0.95"" 0.99"

Cl8:2  —0.84™ —0.35" —0.80™" —0.97" —0.89™" —0.85"" —0.89""" —0.95""

(1819 0.68* \S 0647 0.86 0.8 0.69™ 0.9

CI8+In7 0.1 NS 0,807 0.86™ 0.967" 0.5~

(18+0 0.827 0,577 0.677 0.8 058"

Cl6:1 0.767 062 0.86™  0.90"
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Table 6 Pearson’s correlation of individual fatty acids between IMF and backfat

TihiR

. ” Cl0:0 Cl2:0 Clds0 Cl6:0 Cl6+1 CI8+0 CI8+1n7 CI8:1n9 CI8:2 CI8+3n3 CI8:3n6 CLA—9tll C20:0 (20¢1 C20:2 C20:+4n6 (22:5n3 (24:1

atty acl

MEABr 07357 0737 06497 08677 0,895 0,847 0,887 0,829 0,924 0,957 NS NS NS 0.559" 0,945 NS NS NS
Cl8: In9y UL B S 4 v i, HEEE H WP

3 3 C18 : 28 K EH N, L& B F W myLiA G C18 ¢ 2

BLAAR ) B 195 R AT 9 A R 8 - T4 el HORR P i B
0 PR T AR AT B0 R0 Sk B Bl . AR R0 o B o 1
T VS A Ok A v HORR Y B KT & H R
HRTEEMN 3 AR RK K E C18 + 2>C18 : 1n9
>C16 = 0, H WL AT KT RE W i 3 i 107 R 1Y
DU H 5 HAE AR P& B2 —8 fEf
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