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Tab.1 Feed formula of experiment %
fiik} Ingredients F1 F2 F3
K Soybean meal (46% ) 24.35 24.35 24.35
ZHA Rapeseed meal (36% ) 15.00 15.00 15.00
£ 4} Fish meal 20.00 20.00 20.00
HRE Shrimp meal 6.00 6.00 6.00
TP % 18 Brewer” s yeast 6.00 6.00 6.00
T4 Wheat flour 16.00 16.00 16.00
Z W HR B Mineral premix 0.25 0.25 0.25
Z YR A Vitamin premix 0.20 0.20 0.20
iR — 555 Ca(H, PO, ), 1.20 1.20 1.20
L HEEK Choline chloride (60% ) 0.40 0.40 0.40
THSE 8, Betaine 0.15 0.15 0.15
A1l % Taurine 0.30 0.30 0.30
35% 4t4: 2 C i Vitamin C phosphate 0.10 0.10 0.10
4gH: & E Vitamin E (50% ) 0.05 0.05 0.05
BENgh Lecithin 2.00 2.00 2.00
KR 3 Fish oil 8.00 4.00 0.00
529l Soybean oil 0.00 3.00 6.00
FEHEI Rapeseed oil 0.00 1.00 2.00

T SOMPRSORE T 7T 20 BORE B i, SR BRI e 2R 32 E 5 T 20 BOR Al

Notes: Percentages behind soybean meal and rapeseed meal are crude protein content, and the percentages of choline chloride and vitamin E are

purity
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Fig.1 Effect of dietary replacement of fish oil

by vegetable oil on crude lipid content of

Eriocheir sinensis ( % wet weight)
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x2 FEEFAIBEHERERR

Tab.2 Fatty acid composition of different feeds mg/g
N Wiz Fatty acid F1 2 F3
C14:0 27.90 £2.43" 22.70 +4. 49" 8.36 +1.56°
C15:0 4.62 £0.20° 3.07 +0.62" 0.89 +0.11°
C16:0 127.02 +9. 69 123.10 +13.62 118.71 £9.91
C17:0 3.92 £0.05° 2.83 £0. 14" 1.27 £0.21°
C18:0 28.16 +1.19 28.83 +3.79 30.17 =1.84
€20:0 2.10 0. 12* 2.78 +0.24" 2.40 £0.04°
C21:0 N.D. N.D. 0.02 +0.01"
(22:0 1.56 £0.04% 1.75 £0.07* 2.39 £0.22"
(23:0 6.67 +0.49° 3.95+0.13" 1.55 +0.39°
(24:0 1.03 £0.04* 1.12 £0.07* 1.40 +0.03"
Y SFA 202.98 +14.04" 190. 15 +22.28% 167.16 +12.21°
Cl6:1 29.94 +1.53¢ 21.96 +4.27° 10.62 +1.28°
Cl7:1 1.65 +0.38" 1.24 +0.05% 0.79 +0.20*
C18: 1n9t 1.04 £0.00" 0.84 +0.07* 0.95 +0.04"
C18: 1n9¢ 87.54 £2.82° 137.71 +8.89" 212.58 +16.81°
€20:1 8.68 +0.77" 7.11 £0. 84" 3.88 +0.83"
€22: 1n9 9.00 +1.49" 2.16 £0.14* 2.27 +0.31°
C24: 1 2.91 £0.18¢ 1.88 +0.12" 1.12 +0.21°
S MUFA 141.12 +0.70° 173.09 +12.34" 232.31 +£16.51°
C18:2n6t 0.11 £0.00 0.11 +0.01 0.11 +0.06
C18: 2n6¢ 85.92 £2.78% 174.59 +9. 54> 285.81 £12.28¢
C18:3n6 0.91 +0.08 0.75 +0.63* 1.54 +0.05"
C18:3n3 15.00 0. 45* 27.32 +3.61° 42.98 +3.23¢
(€20:2n6 8.44 +0.19° 5.64 +0.32" 2.46 +0.31°
(€20:3n6 0.60 £0.00" 5.36 +£0.45¢ 0.08 +0.02°
€20:3n3 0.98 £0.27" 0.30 0. 06* 0.13 £0.03"
C20: 4n6 0.36 £0.07 0.31 £0.03 0.36 £0.04
(22:2n6 2.68 £0.18¢ 1.63 +0.11" 0.62 +0.02°
(€20:5n3 43.05 £2.71°¢ 28.65 £2.66" 14.77 £0.73°
(22:6n3 78.19 £3.63¢ 50.58 4. 11° 22.25 £3.11°
S PUFA 236.24 +9. 88" 295.24 +19.78" 371.1 +8.71¢
S n-3 PUFA 137.22 +7.05¢ 106.85 +10. 17" 80. 13 +3.92°
Y n-6 PUFA 99.02 £3.01% 188.39 +9.75" 290.98 +12.05°
n-3/n-6 1.39 £0.04¢ 0.57 £0.03" 0.28 £0.02°
EPA + DHA 121.24 +6.33¢ 79.23 £6.75" 37.02 £3.58°
EPA/DHA 0.55 +0.01% 0.57 +0.01* 0.67 +0.07"

TE: N D 7R ARSI 2 s AT A NS TR KR 22 5+ 3% (P <0.05)

Notes: N. D. indicats not detected ; different lowercase letters in the same row indicate significant difference (P <0.05)
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TR Ry A A P 7 5 B s i MUFA | DHA Al
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Tab.3 Effect of dietary replacement of fish oil by vegetable oil on the fatty
acid composition of edible parts of Chinese mitten crab mg/g
Sl AR Meat PENR Gonads JTIE R Hepatopancreas
Faty acid M-F1 M-F2 M-F3 G-F1 G-F2 G-F3 H-F1 H-F2 H-F3
C14:0 1.48£0.34  1.450.49  1.42£0.47 5.85+0.60  6.42+1.10  5.02+0.9 12.08 £0.44b  11.05+0.46" 6.98 £1.20%
C15:0 0.55+0.14%  0.89+0.44>  0.3420.02°  2.0720.12"> 2.30+0.10P 1.67+0.20°  3.25+0.11> 2,73 £0.18% 2.43 +0.212
C16:0 44.46 £10.24  43.51+7.30  36.89 +4.31 87.76+9.02  90.00+12.91 84.83+6.47 126.79+5.30 117.5+3.08 125.47 +6.55
C17:0 2.11 +0.91 2.53+0.24  2.32+1.01 5.9420.38%  6.62+0.30°> 7.29+0.72" 2.66+0.08"  2.47 +0.09> 1.91 £0.122
C18:0 20.14+0.68  21.07+2.39  20.45+0.27  23.2422.41 25.03£3.35 25.74+0.71 22,94 +£1.16% 23.83 +0.39> 21.59 +0. 56
€20:0 0.32+0.07  0.35+0.11  0.3020.03 0.62+0.19  0.59+0.05  0.51 +0.07 2,08 £0.46%  3.02+0.12> 1.9420.48*
C21:0 0.01 £0.00  0.03+0.00  0.03 £0.00 0.51 £0.09>  0.13+0.00°  0.13 £0.02% 1.52£0.08>  1.22£0.102> 0.85 +0.30?
€22:0 0.03+0.01*  0.03+0.00° 0.12+0.00°  0.20+0.07  0.23+0.00  0.20+0.03 1.99+0.21*  2.36£0.03" 1.85+0.10°
€23:0 11.58£1.23  12.88+0.78  11.31£0.04  12.82+0.83" 11.74£1.08"  8.86+0.34% 6.89+1.41"  6.470.15" 4.55 £0.66*
(24:0 0.02+0.00°  0.03+0.00* 0.04+0.00>  0.04=0.01  0.04+0.00  0.05+0.02 0.66 £0.07*  0.88 £0.07> 0.62 +0.112
Y SFA 80.69 +11.59 82.76+5.64 73.23£3.47  139.04£11.73 143.10+8.04 134.30+8.54  180.84 +6.55 171.51 +4.31 168.19 +7.84
C16: 1 3.39£0.51%  3.76+0.69> 2.43+0.42°  25.85+2.77 28.12=1.41 25.27+2.95  28.32+0.93> 20.86+0.40° 27.13 +1.76"
C17:1 0.72+0.03  0.86+0.03  0.88 +0.24 2.21+0.48  2.22+0.09  1.89£0.22 2.56 £0.34¢  0.69+0.04% 1.13 £0.03"
C18: 109t 0.27 £0.08*  0.48 +0.01°  0.42 +0.00" 1.10£0.43  0.90.31  0.54=0.11 1.30£0.54  1.13+0.06  1.06+0.39
C18:1n9¢  48.73+2.04 52.44+4.79  53.17+6.05 115.20+1.88 137.39+16.48 138.01 £13.85 171.63 £7.13% 196.69 +4. 16> 249.07 +4.91¢
€20: 1 1.48 £0.30 1.54 +0.57 1.33 £0.16 3.77+0.07¢  2.97+0.28"  0.81 £0.02*  11.76 +0.39> 11.65£1.22> 8.12+1.202
(22: 1n9 0.22+0.02>  0.21+0.00® 0.18+0.00°  0.54+0.15  0.34+0.00  0.36+0.10 2.45+0.09%  3.10+0.07" 2.27 +0.48%
24:1 1.17 £0.04>  1.3320.15>  0.86+0.01° 1.65+0.33  1.37+0.29  1.03+0.30 2.55+0.55>  2.96+0.05" 1.89+0.142
SMUFA  56.00+2.11  60.62+5.31 59.31+6.24  150.60+1.35 173.61 +17.10 169.08 £17.01  221.4 +7.94% 237.65 +3.48" 291.2 +6.56°
(C18: 2n6t 0.07+0.03  0.10+0.04  0.1020.03 0.42+0.10  0.52+0.10  0.53 +0.06 0.020.018  0.06+0.02> 0.02+0.012
Cl18:2n6c  47.71+2.11  47.45+1.46  49.39+3.37  109.65 +10.22° 140.49 +3.43> 142.72 £7.87> 122.12£5.76" 153.63 £2.40> 196.42 +3.66°
C18:3n6 0.02+0.00°  0.04+0.00* 0.090.03>  0.4120.00° 1.05+0.02° 0.69+0.10>  0.23+0.07*  0.46 £0.03> 0.19 +0.05*
C18:3n3 3.73+0.14  3.26+0.75  3.89£0.09  12.12+1.16° 14.11£1.59* 18.11+0.67>  8.71£0.51* 10.42+0.05" 13.61 £0.70°
(€20: 2n6 6.84+0.19  6.56+1.42  7.1020.09 8.42+0.40  8.0420.76  8.10=0.20 14.82 £0.96  15.35 £0.30* 17.62 +0.90"
(20:3n6 0.01 £0.00*  0.13+0.07°  0.130.01>  0.5520.09® 0.54+0.16> 0.19+0.04=  0.98+0.06  0.86+0.10  0.81 +0.08
(€20:3n3 1.03£0.228  0.95+0.00°  1.38 +0.07" 1.91£0.07>  1.51£0.08%  2.39 +0.09° 2.66+0.24% 2,41 £0.01* 3.11£0.41"
(C20: 4n6 trace trace trace 10.82 £1.66 10.89 £1.13 10.73 £0.57 1.00 £0.11P 1.10 £0.05>  0.92 £0.012
(22:2n6 0.03+0.00  0.04+0.01  0.03+0.01 1.08+0.18"  0.75+0.09°  0.68 £0.17% 1.99£0.07>  1.92+0.00> 1.08 +0.05°
(20:5n3  46.05+7.85  46.4124.70 44.75+1.32  52.1023.12 54.46+6.19  46.70 +3.63 14.88 £0.97"  14.09 £0.37"  8.82 +0.67*
(22:6n3  34.97+3.89  34.692.51 34.83x1.36  47.4125.33 47.86+5.10 40.10+2.14  35.21 +2.59" 38.89 +0.41> 16.20 +2.06"
YPUFA  140.45+10.52 139.63+6.77 141.68 +4.27  244.89 +15.042 280.23 +4.58" 270.93 £10.05" 201.72 +9.33* 239.19 +3.30" 258.79 +7. 16
Sn3 PUFA 85.78+11.75 85.31+6.59 84.85+1.59 113.54£7.76 117.95+6.83 107.29+4.23  60.57 +2.54> 65.81 +0.76> 41.73 +3.782
Sn-6 PUFA 54.67+2.14  54.32+2.97 56.83%3.3 131.36 £ 11.68" 162.28 +2.44> 163.64 £8.54>  141.08 £6.72* 173.38 +2.54" 217.06 +4.24°
n-3/n-6 1.57+£0.26  1.570.16  1.50 £0.08 0.87£0.09>  0.73+0.05°  0.66£0.04*  0.43+0.00°  0.38 £0.00" 0.19 +0.02¢
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Effects of dietary replacement of fish oil by vegetable oil on fatty acid
composition of Chinese mitten crab ( Eriocheir sinensis )

CONG Jiaojiao'*, YU Tingchi'*, YU Lizhi"*, WANG Hongli"*, WU Xugan’, WANG Xichang' ">
(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. National R&D
Branch Center for Freshwater Aquatic Products Processing Technology, Shanghai 201306, China; 3. Key Laboratory of

Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University , Shanghai 201306,
China)

Abstract; In order to study the effect of dietary replacement of fish oil by vegetable oil on the crude lipid
content and fatty acid composition of Chinese mitten crab, vegetable oil [ m (soybean oil): m (rapeseed oil) =
3:1] was used to replace different levels (0% , 50% and 100% ) of fish oil to make three kinds of feeds with
equal nitrogen and fat (F1, F2 and F3). The results showed that there was no significant difference (P <
0.05) in the crude fat content between the meat, gonads and hepatopancreas of three groups of crabs. The
fatty acid composition of each feed was different. The content of polyunsaturated fatty acid ( PUFA) in meat
was about 50% , and there was no significant difference ( P >0.05) among dietary groups. The gonad fatty
acid composition was affected by the fatty acid composition of feed. The content of n-6 PUFA increased with
the increase of the replacement level. The hepatopancreas fatty acid composition was the most affected by the
substitution of vegetable oil in the feed for fish oil, and the total content of monounsaturated fatty acid
(MUFA) and PUFA increased with the replacement level. Compared with F1 and F3 groups, the contents of
EPA + DHA in the edible parts of F2 group was relatively higher. It could be seen that 50% vegetable oil
replacing fish oil was beneficial to the fatty acid composition of edible parts of female Chinese mitten crab.
This study provided a reference for the substitution ratio of fish oil in the fattening feed and further
improvement of the quality.

Key words: Chinese mitten crab; fatty acid composition; monounsaturated fatty acid; polyunsaturated fatty

acid; fish oil; vegetable oil
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