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Abstract: The objective of this study was to investigate the effect of cooking on general nutrients, fatty acid composition,
and lipid oxidation in fat livers of ducks fed corn alone or in combination with fish oil or soybean oil. The results showed
that cooking increased the contents of C,,.,, total lipid and MDA, and decreased the contents of moisture and protein while
no effect was observed on hepatin content in fat duck liver. After cooking, the contents of SFA, PUFA, n-6PUFA, n-3PUFA,
EPA and DHA in livers of fish oil-fed ducks were significantly higher than those observed for soybean oil-fed ducks (P
<0.05) and extremely significantly higher than those observed for corn control (P<<0.01). The contents of SFA and
MUPFA decreased significantly (P<<0.05) with a concomitant increase in PUFA, n-6PUFA and n-3PUFA (P<<0.05) in duck
livers of corn control after cooking, only minor changes in these fatty acids were observed for livers of soybean oil-fed
ducks, whereas livers of fish oil-fed ducks showed an increase in the levels of these fatty acids, particularly a significant
increase in n-6PUFA (P<<0.05). For each group of fat duck livers, cooking could cause a decrease in the levels of EPA
and DHA, and corn control group and soybean oil group showed the biggest decrease in EPA and DHA, respectively. The
above results suggest that fat livers of fish oil-fed ducks have the highest nutritional value.
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Effect of Cooking on Nutritional Quality and Fatty Acid Pattern of Fat Duck Liver with Different Fatty Acid Profiles
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Tablel Main nutritional characteristics of three different fat duck
livers (n=6)
TiH FORGUIBH KO Al aie
SHE A T3 i kg 223.20 232.47 301.89
7K 43¢ #/(g/100g) 57.71 55.43 48.50
HLE 15/ (g/100g) 12.25 12.37 10.17
JA IR 5E/(9/100g) 29.16 31.24 40.28
Bl I % 54/(g/100g) 1.50 1.62 1.52
MDA #:/(nmol/mg pro) 0.45 0.60 1.89
SFA%; H/(mg/100g) 13122.00 12620.96 15201.67
MUFA; /(mg/100g) 15134.04 16713.40 22887.10
PUFA%; /(mg/100g) 901.04 1905.64 2191.23
n-6PUFA & it/ (mg/100g) 594.86 1283.96 1429.94
n-3PUFA % #/(mg/100g) 250.78 437.36 592.12
EPA % H/(mg/100g) 11.66 18.74 36.25
DHA 7 4/(mg/100g) 8.75 12.50 20.14
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Table 3  Fatty acid profiles of raw and cooked fat duck livers
Wi NI £ 5/(mg/100g) b
i ORADERT K AERT AR
- baxsai ] BT LML) BT LA FORAUEAT K GmAUERF b ZLEH
Cizo 489.42+17.81 659.87+-34.56 974.74+2.12 <<0.00 <0.00 <0.00
Cuuo 244.94+5.93 153.24+7.92 206.71+5.44 186.45+8.82 267.19+4.61 273.71+12.54 <<0.00 0.11 0.70
Ciso 796.07+9.55 526.67+21.19 730.5+9.39 723.28+30.48 962.69+4.50 1044.90+13.94 <<0.00 0.83 0.06
Ciso 6382.60+12.34 4248.30+143.88  5956.40+21.12 5433.20+281.45 6771.70+138.12 8242.40+294.81 <<0.00 0.16 0.08
Cizo 65.13+1.44 50.97+4.17 58.32+0.66 56.44+2.93 92.64+2.08 85.90+8.66 0.04 0.57 0.58
Ciso 5492.30+18.61 4230.10+227.83  5537.80+20.10 5507.30+250.18  6906.70+107.60 7920.70+162.20 0.01 0.91 0.04
Cxo 142.40+2.31 99.71+12.21 130.69+2.04 136.62+11.59 201.40+2.55 198.98+8.15 0.04 0.65 0.82
Cisn 321.25+6.14 268.75419.02 355.621+4.80 356.05+16.81 500.81+7.90 529.13+15.72 0.06 0.98 0.28
Cpa(n=7)  867.51+7.01 671.69+59.86 931.47+9.28 929.03+48.02 1283.60+15.59  1388.50+11.86 <0.05 0.96 0.00
Cin 111.78+2.68 91.99+7.17 135.90+1.34 132.76+4.74 182.60+0.85 201.27+1.36 0.06 0.56 0.01
Cpa(n=9) 13701.00+23.33 11101.00+746.72 15138.00+73.81 14606.00+454.73 20718.00+69.21 21454.00+385.41 0.04 0.93 0.30
Cypa(n=9)  96.23+1.84 75.50+4.06 107.78+1.56 107.88+6.33 128.23+0.67 149.27+0.67 0.01 0.99 <0.00
Cpi(n=9)  35.48+0.90 31.63t141 41.13+0.52 4357+3.10 62.44+0.90 61.06+1.99 0.07 0.49 0.61
Cy1(n=9) 2.92+0.00 474+1.25 5.21+0.66 8.4010.85 11.41+0.67 9.05+0.04 0.24 0.02 0.02
Cis0(n=4) 2.92+0.00 5.83+0.91 3.64+0.52 6.97+1.10 12.75+1.24 13.57+0.06 <0.05 <0.05 0.54
Ca 41.31+2.30 29.74+3.79 49.46+0.52 4381+4.14 58.41+0.90 65.60+2.56 <0.05 0.27 0.19
Cas 9.72+0.61 53.08+18.33 127.57+1.88 124.77+£7.76 97.34+2.19 176.49118.84 0.10 0.75 0.15
Cuo(n=6)  71.93+1.23 64.6917.67 82.26+1.74 85.15+6.77 140.31+6.01 135.68+3.92 0.42 0.70 0.55
Cuo(n=6)  452.95+4.37 727.33+7.84 1090.80+12.00  1016.40+36.67 1107.00+12.80  1470.60+128.73 <<0.00 0.13 0.21
Cy4(n=6)  62.69+1.64 78.94116.6 99.9+1.14 112.78+9.72 169.85+3.51 144.7440.65 0.40 0.28 <0.00
C,4(n=6) 6.8010.62 5.861+0.91 11.98+0.52 7.5510.63 12.08+0.00 13.57+0.06 041 <0.00 0.03
Cps(n=3)  126.79£2.31 88.251+12.06 101.53+1.34 116.92+7.45 185.29+4.16 176.35+12.78 0.04 0.13 0.61
Cia(n=3)  94.29+1.44 201.09+20.40 293.66+2.55 266.78+16.10 324.26+4.26 429.79+20.02 0.01 0.19 0.11
Cos(N=3)  9.2440.49 7.76+2.03 13024052 12.13+160 25514085 22.60+4.43 0.53 0.63 0.63
Cps(n=3)  11.18+0.49 9.65+0.72 18224052 1456+1.16 35.58+0.67 27.16+4.65 0.13 0.04 0.32
Cpln=3)  8.75+0.00 6.39+0.79 12.5040.00 8.31+127 22164090 22.60+4.43 0.06 <0.05 0.94
SFA  13123.004+11.21 9798.504421.72  12620.00+-47.29 12703.00+601.30 15202.00+£36.02 18741.001-468.59 <0.00 0.90 0.08
MUFA  15136.00+1459 1224500+837.89 167150046447 16184.00+53188 22887.00+85.97 23792.00+41561 004 0.39 0.26
PUFA  90056+662  127840+7836  190460+14.60 1816.10+3454  2190.60+1341 2698.70+150.07 0.02 0.37 0.18
N-6PUFA  25224+223 3131343225 438924239 4187042461  59279+503  678.48+305 <0.00 0.47 <0.00
n-3PUFA  594.38+4.79 876.57+62.19 1285.00+14.13  1221.80454.97 1429.30+12.97  1764.60+125.52 <0.00 0.32 0.22
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Table 2 Nutrient and MDA contents of cooked fat duck livers
A FORALERT PR ] A AL P

K43 £ 11(g/100g) 56224139  5351£139" 44194184 <0.00
HEASRIQL00g)  17.46+2.09° 15.314+1.25" 929+139° <001
i JI6 7 E/(g/100g) 23.10+1.41° 30.55+1.28" 452340200 <0.00

55 #:/(/100g) 1.8740.27° 2034037 2.05+0.37 095
MDA /(hmolimg pro) ~ 5.4340.77" 7.63+167° 31.25+448°  <0.00
SFA#1£/(mg/100g)  9798.46-496.85° 12703.17+496.85 18741.30+702.65° <0.00

MUFAZ 5/(mg/100g) 12245.39+659.14° 16183.92+659.14° 23791.89+932.16°
PUFA% R/(mg/l00g)  1278.35+85.46° 1816.08+85.46° 2698.70+120.86°
N-6PUFAZi/(mg/100g) 8765745200  1221.7145222°  176457+52.22°
n-3PUFA £ i/(mg/100g) 313.13+£2657° 4187042657  678.48+3758°
EPA%HI(mg/100g)  9.65+15% 14564153  2746+216°  <0.00
DHA% #/(mg/100g)  6.39+154° 831154 260£217 <000
e AT R FRAHAR /NG FRER R 25 S 3 (P<< 0.05) 3 AHIAI/NG FRER
INZESEI R (P< 0.01).
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<0.00
<0.00
<0.00
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