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Abstract

The purpose of this study was to determine the effect of dietary linseed oil and canola oil on the deposition
n-3 polyunsaturated fatty acid in pork. Twelve pigs weighing 50 kg were offered one of four diets based on
corn and soybean meal and containing tallow, linseed oil, canola oil or mixed oil (linseed oil plus canola oil).
The pigs were slaughtered at approximately 110 kg of their market live weight. Linseed oil, canola oil or mixed
oil did not affect any of the three indicators of growth performance-body weight gain, feed intake and feed
efficiency. Saturated fatty acid content of plasma was the highest in tallow oil group, while the plasma proportion
of saturated fatty acid was lowered in linseed oil, canola oil and mixed oil group from 11.84% to 16.54% than
tallow group (p<0.05). The plasma n-3 polyunsaturated fatty acid was not detected at all in the tallow-fed
pigs, while the plasma proportion of n-3 polyunsaturated fatty acid were higher in linseed oil, canola oil and
mixed oil from 4.68% to 12.83% than tallow group (p<0.05). All three lipid supplements containing n-3 poly-
unsaturated fatty acid increased the content of pork belly a -linolenic acid (18:3n-3) by 9.43% relative to
the tallow values (p<0.05). Feeding linseed oil or canola oil increased the n-3 : n-6 ratio in pork belly to 0.68,
and increased the polyunsaturated fatty acid . saturated fatty acid ratio to 0.70 (p<0.05). This result showed
that feeding linseed oil and canola oil can produce novel functional pork enriched in n-3 polyunsaturated fatty

acid.
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Table 1. Formula and nutrient content of experimental diets (9%)

Ingredi Diets based on
neredient Tallow Linseed oil Canola oil Mixed oil”
Yellow comn, ground : o 33.00- : 34.50 35.00 33.00
Wheat, ground 37.00 35.50 35.00 ) 37.00
Wheat bran 5.50 5.50 5.50 550
Soybean oil meal 15.20 15.20 15.20 15.20
Limestone flour 1.00 1.00 1.00 1.00
Dicalcium phosphate 0.50 0.50 0.50 0.50
Common salt 0.30 0.30 0.30 0.30
Molasses 1.50 1.50 1.50 1.50
Tallow 5.00 - - -
Linseed oil - 5.00 - 2.50
Canola oil - - 5.00 2.50
Vitamin-min mix> 0.60 0.60 0.60 0.60
Choline chloride 0.10 0.10 0.10 0.10
L-Lysine - - - 0.30 0.30 0.30 0.30
Total 100 100 100 100
Calculated values

Crude protem (%) 15.00 15.00 15.00 15.00

DE kcal/kg) 3,400 3,400 3,400 3,400

“Linseed oil 50 : canola oil 50.

IContained per kg mixture: vitamin A, 5,500 1U; vitamin D3, 550 IU; vitamin E, 15 IU; riboflavin, 5 mg; pantothenic acid, 10 mg;
niacin, 40 mg; vitamin B12, 0.01 mg; folic acid, 0.9 mg; biotin, 0.05 mg; pyridoxine, 3 mg; menadione sodium bisulfate, 3 mg;
th]amm 3 mg; iodine, 1 mg; manganese, 60 mg; zinc, 40 mg; copper, 4 mg; cobalt, 100 mg; iron, 40 mg; selenium, 0.09 mg.
Dlgestlble energy.
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Table 2. Fatty acid composition of experimental diets
(% of total fatty acid)

Diets based on

Fatty acid - - - - =
Tallow Linseed oil Canola oil Mixed oil

C14:0 1.23 0.20 0.13 0.10
C16:0 22.27 9.62 8.50 8.86
C16:1n-7 1.60 0.26 0.31 0.24
C18:0 7.60 3.55 3.20 3.08
Cl18:1n-9 34.14 21.26 22.75 21.92
C18:2n-6 33.16 30.31 31.83 33.39
C18:3n-6 - - - -
C18:3n-3 - 34.80 26.66 29.71
C20:1n-9 - - 6.82 2.70
C20:4n-6 - - - -
Total 100 100 100 100
SFA" 30.13 13.37 11.83 12.04
PUFA? 33.16 65.11 58.49 63.10
n-6 33.16 30.31 31.83 33.39
n-3 - 34.80 26.66 29.71
PUFA:SFA 1.10 4.87 4,94 524
n-3:n-6 - 1.15 0.84 0.89

)Saturated fatty acid.
Polyunsaturated fatty acid.
PLinseed oil 50 : canola oil 50.
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Fig. 1. Change in plasma saturated fatty acid content from
swine fed experimental diets.
*Values were significantly different against tallow group (p<0.05).

Table 3. Feed intake, body weight gain and feed efficiency of swine fed experimental diet (50~110 kg)

Diets based on

It ; 2)

em Tallow Linsed oil Canola oil Mixed oil SEM
Feed intake (kg/day) 2.53 2.64 2.69 2.64 0.0184
Body weight gain (kg/day) 0.90 0.80 0.84 0.81 0.0878
Feed efficiency” 281 3.30 3.20 3.25 0.1522

PFeed intake/body weight gain.

2)
Stand error of mean values.
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Fig. 2. Change in plasma n-3 polyunsaturated fatty acid
content from swine fed experimental diets.
*Values were significantly different against tallow group (p<0.05).
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Fig. 3. % Decrease in saturated fatty acid in pork backfat
and belly from swine fed experimental diets.

Bars represent standard error of mean values.

*Values were significantly different against tallow group (p<0.05).
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Fig. 4. % Increase in n-3 polyunsaturated fatty acid in pork
backfat and belly from swine fed experimental diets.
Bars represent standard error of mean values.

*Values were significantly different against tallow group (p<0.05).
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Table 4. Fatty acid composition of back fat from swine fed
experimental diets (% of total fatty acid)

Diets based on

Fatty acid Tallow Linseed Canola M]xed SEM”
oil oil oil”

C14:0 243 1.04° 118 130" 0.1866
C16:0 2188 2198 1661 1839"°  1.3237
Cl16:1n-7 2.09 2.30 1.79 217  0.1808
C18:0 1426 982° 11.06™ 1117 07455
C18:1n-9 4497° 46207 3778 4499°  1.8108
C18:2n-6 18817 11.48°  17.34° 1825  1.30%6
Cl18:3n-6 - - - - -

C13:3n-3 0.10°  7.16° 1085 369  1.2604
C20:1n-9 - - 1.99 - 0.2857
C20:4n-6 - - 1.37 - 0.1793
Total 100 100 100 100 -

SFAY 3857°  32.84° 28857  30.86°  1.1060
PUFA? 1881° 1864°  2956° 21.94° 0.8035
n-6 18817 1148  1871% 1825° 09304
n-3 010 7.16° 1085 3697 12143
PUFA:SFA 048  0.56° 1.02* 071 00876
n-3:n-6 0.005° 0.62° 058 020"  0.00%

DSaturated fatty acid.

2)Polyunsaturated fatty acid.

9Linseed oil 50 : canola oil 50.

YStandard error of mean values.

®Mean values within a same row with unlike superscript letters
were significantly different (p<0.05).
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Table 5. Fatty acid composition of pork belly from swine
fed experimental diets (% of total fatty acid)

Diets based on

Fatty acid Tall Linseed Canola Mixed SEM”
allow oil oil oil”

Cl14:0 4.80% 1.80° 313" 315" 0.3353

C16:0 447 2014° 3256° 2892° 23066

C16:1n-7 431° 2.25¢ 361° 344° 02234

C180 812°  11.19° 9.09°  1097° 0.3878

CI8In-7  2939° 4143  3268° 3347° 1.333%
Cl82n-6 1178  1376" 1138° 1646 06065
C18:3n-6 - - - - -
C183n-3  013° 943 756"  359° 1.0083
C20:1n-9 - - - - -

C20:4n-6 - - - - -

Total 100 100 100 100 -

SFAY 5439  3313% 4478  43.04° 22877
PUFA? 11.78 2319"  1894° 2005° 09115
n-6 1178 1376° 1138  1646° 0.6065
n-3 0.13¢ 9.43° 756" 359°  1.0983
PUFA:SFA 0.2 0.70° 0.42° 0.47°  0.0755
n-3n-6 0.01° 0.68° 0.66° 0.22°  0.0031

Saturated fatty acid.

Polyunsaturated fatty acid.

Lmseed oil 50 : canola oil 50.

“Standard error of mean values.
Mean values within a same row with different superscript letters
were significantly different (p<0.05).
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