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Abstract: Five isonitrogenous and isolipidic fattening diets were formulated by blending vegetable oils
(soybean oil: rapeseed oil =1 : 1) to replace fish oil at level of 0, 25%, 50%, 75% and 100% (named as diet
F1, F2, F3, F4 and F5, Table 1) to feed 5 treatments of adult male Chinese Mitten Crab (Eriocheir sinensis)
for 60 days. Then, we assayed the proximate composition and fatty acid composition of the hepatopancreas,
muscle and testis of each crab in the five treatments and analyzed these data by variance analysis method. We
got the following results: (1) The gonads of crabs fed F1 diet had the significantly higher ash content than
those fed by diet F4 and F5 (P < 0.05), but no significant difference with crabs fed diet F2 and F3; no
significant differences in the contents of moisture, crude protein and crude lipid among five diet treatments
(P > 0.05). The contents of moisture and ash in the hepatopancreas of crabs fed diet F1 were highest among
the five treatment group, but the crude lipid was lower than other four treatments; however, no significant
difference was found in the crude protein content between individuals in the five treatments (P > 0.05).
Except for the crabs treated by diet F1, the crude lipid and ash contents in the muscle increased with
increasing replacement level; while no significant differences were found for the rest contents in the muscle
among crabs treated by five diet (P > 0.05) (Table 3). (2) The total n-6 polyunsaturated fatty acid (3
n-6PUFA) contents in gonads of crabs increased with the increasing replacement level, while the content of
total n-3 polyunsaturated fatty acid (3 n-3PUFA) had opposite changing tendency. No significant difference
was found in the total saturated fatty acid (3. SFA), total polyunsaturated fatty acid (3. PUFA) and total highly
unsaturated fatty acid (3, HUFA) contents in the crab gonads between all the five treatments (P > 0.05) (Table
4). (3) The highest content of ' n-3PUFA and Y HUFA was detected in the hepatopancreas of crabs treated
by diet F3 although there was a significant difference between each treatment. While no significant
differences were found for the ), PUFA and > n-6PUFA contents among five treatments (P > 0.05) (Table 5).
(4) There was no significant difference among the fatty acids contents in muscle except for the content of Y
n-6PUFA which increased with elevating replacement levels (Table 6). In conclusion, except for moisture and
crude protein contents, fish oil replacement by blending vegetable oils in fattening diets have significant
influence on fatty acid composition in the edible tissues of adult male E. sinensis. These results suggested that
the replacement level of 50% is good for the fat accumulation in the hepatopancreas and muscle of this crab.

Key words: Chinese Mitten Crab, Eriocheir sinensis; Fattening diet; Vegetable oil; Fish oil; Proximate

composition; Fatty acid composition
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Table 1 Formulation of experimental diets

JEURL kL 14 Tkl 2 # Tkl 3 4 Tkl 4 4 Tkl 5 #

Ingredients Feed 1 # Feed 2 # Feed 3 # Feed 4 # Feed 5 #

¥l Soybean meal 20.00 20.00 20.00 20.00 20.00
3K 1 Rapeseed meal 14.54 14.54 14.54 14.54 14.54
ik Wheat gluten 2.00 2.00 2.00 2.00 2.00
¥} Fish meal 18.00 18.00 18.00 18.00 18.00
T Wheat flour 14.00 14.00 14.00 14.00 14.00
L RERY Brewer's yeast 4.00 4.00 4.00 4.00 4,00
Lk} Squid meal 10.00 10.00 10.00 10.00 10.00
HFH Shrimp meal 3.00 3.00 3.00 3.00 3.00
YL Z TR Vitamin premix” 0.76 0.76 0.76 0.76 0.76
9 TR R Mineral premix™ 1.20 1.20 1.20 1.20 1.20
iR — 445 Ca(H2POu), 1.50 150 1.50 150 1.50
Sk TR Choline chloride (50%) 0.50 0.50 0.50 0.50 0.50
JLEE Inositol 0.30 0.30 0.30 0.30 0.30
3 Fish oil 8.00 6.00 4.00 2.00 0.00
it Soybean oil 0.00 1.00 2.00 3.00 4.00
3Ffh Rapeseed oil 0.00 1.00 2.00 3.00 4.00
iR Lecithin 2.00 2.00 2.00 2.00 2.00
frih Salt 0.20 0.20 0.20 0.20 0.20
it Total 100.00 100.00 100.00 100.00 100.00

* YL RTUREN AT el k2t VA 62500 IU, VD3 15000 IU, VE 1.05 9, VK; 35.4 mg, VB; 100 mg, VB, 150 mg, VBs 150 mg,

VBi, 0.2 mg, VC 700 mg, 4% 4 mg, D-12 845 250 mg, M2 25 mg, MHELAE 300 mg; = & W R RRAE A & T 70 Gkt : FeSO,4-H0

200 mg, CuSO45H,0 96 mg, ZnSO4-H,0 360 mg, MnSO4-H,0 120 mg, MgSO,-H,0 240 mg, KH,PO,4.2 g, NaH,PO,0.5¢g, Kl5.4mg,

CoCl,-6H,0 2.1 mg, Na;SeO3 3 mg.

* The vitamin premix provided for per kg of diets: VA 62 500 IU, VD315 000 IU, VE 1.05 g, VK3 35.4 mg, VB; 100 mg, VB, 150 mg, VBg

150 mg, VB1, 0.2 mg, VC 700 mg, biotin 4 mg, D-pantothenic acid 250 mg, folic acid 25 mg, nicotinamide 300 mg. ** The mineral premix

provided for per kg of diets: FeSO4-H,0 200 mg, CuSO4-5H,0 96 mg, ZnSO4-H,0 360 mg, MnSO4-H,0 120 mg, MgSO,4-H,0 240 mg, KH,PO,

4.2 g, NaH,PO, 0.5 g, KI 5.4 mg, CoCl,.6H,0 2.1 mg, Na,SeO3 3 mg.
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B, FARKR AR A B O R TS R . B
Wi KO At 3 S0, £ R A A kA

oL, PRS2 ~ 3 h K& & G ks oL, I T
KH 9:00 B e A4S A it DY JE SR PH RN A T2 1
O, FEMUEAEOGIE SR . FRIE R, ABE 3 d
W 1 JOoK b, R TTRbR & 2 et
& KB . FRIE IR K BFR bR 2K, pH
7.0 ~ 9.0, FEHEHE AT 4 mo/lL, AHELT
0.5mg/L, WAHIRILT 0.15 mg/L, IXLEdyfE
HABREE IR IR 10 2 A K TR bRva Rl N, S
FRIE ST 60 do
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Table 2 Proximate composition and fatty acid composition in replaced diets

5iH ik 1 # ik} 2 # ikt 3 # k44 kL5 #
Items Feed 1 # Feed 2 # Feed 3 # Feed 4 # Feed 5 #

ISy (% T ) Proximate composition (% dry weight)

K43 Moisture 11.81 11.45 11.85 12.34 11.18
HIZ A Crude protein 39.55 39.22 39.38 39.59 3955
HUIEW Crude lipid 13.84 14.75 14.18 13.23 14.03
HLIH 5y Ash 9.21 9.15 9.14 9.24 9.40

AEWITR (%S ARIIR) Fatty acids (% of total fatty acids)

C14:0 4.08 3.63 2.69 1.85 0.92
C15:.0 0.59 0.54 0.40 0.25 0.12
C16:0 20.73 19.39 17.09 15.02 12.61
C17:0 0.54 0.49 0.39 0.27 0.15
C18:0 452 443 4.20 3.89 3.69
C20:0 051 0.53 0.46 0.39 0.48
> SFA 31.49 29.51 25.47 22.17 18.07
Cl16:1 414 3.89 2.96 1.96 1.04
C18:1n9 15.22 18.77 24.32 28.85 31.91
C18:1n7 3.17 3.38 3.16 3.12 3.13
C20:1 0.90 0.92 0.85 0.75 0.68
> MUFA 24.21 27.72 31.96 34.24 37.22
C18:2n6 18.67 18.51 23.83 28.79 33.06
C20:2n6 1.26 1.20 0.87 0.61 0.37
C22:2n6 0.38 0.35 0.26 0.18 0.09
C18:3n3 2.42 2.68 3.44 4.20 5.22
C20:4n6 0.80 0.75 0.52 0.33 0.19
C20:5n3 6.26 5.80 4.25 2.90 1.56
C22:6n3 9.92 9.39 6.62 4.37 2.15
> PUFA 39.76 38.68 39.79 41.56 42.78
> n-3PUFA 18.66 17.87 14.32 11.47 8.96
> n-6PUFA 2111 20.81 25.48 30.09 3381
> HUFA 17.03 15.94 11.39 7.60 3.87
DHA/EPA 1.58 1.62 1.56 151 1.39
n-3/n-6 0.88 0.86 0.56 0.38 0.27

RHEECT 0.4%MHENTRASI L . SFA. HARIRNIR: MUFA. BAARIIRIIR: HUFA. s AEAARITR .
Fatty acids content less than 0.4% was not listed in the table. SFA. Saturated fatty acid; MUFA. Monounsaturated fatty acid; HUFA. Highly

unsaturated fatty acid.

13 FRARE THEESA AT, s 001 g FRE, &
IS 60 d Jafstr 1.d, AERENMER SR G AT BN R, MERPR R . TR

BUHURAE 2 JUHERE, ARl 8 o oK TERRAILAZEN A B8 T - 40°CUKAH frAr 4%
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F5 [ AOAC (1995) [PIARHE T VLI 5 SE 5
FE G MR K 2y (105°CHETH:) . R E
(LB B2 FHHAK 2 (550°CHIRE); 4
Folch & (1957) MJ7v%, KHSH W (&
LA 2 0 D $2BUR IR e LA SCiert
i SRR I 107 PR I e 2 2% S0 T45 (2014)
(798, K 1A% — S AT - H B S R HEA T
HIg4k, 1#i ] 25E Thermo TRACE GC ULTRA
ARG CHEAT I . AN Agilent
SP-2560 E41EAE (FEH 100 m, 4% 0.25 mm;
] o A I )R 0.2 pm), 50°C /min (1 70°C
JH4 140°C, {%%F 1 min, 4°C/min J}-%] 180°C,
4% 1 min, )5 3°C/min JF5& 225°C, f#4F
30 min.
1.5 HELST RSV

K H SPSS 16.0 B A s i £ i A7 e ik
ST, T BRI P EME + bRfEiREIR . R
H Levene 00 Fr A3 s 64T 5 22 55 TEAS I, 24
ANl A2 T ZE I A PR 1R T I OE 9% ER
SETHRALFE . SR ANOVA X 58 45 B k47
Zo0 T, K Duncan 34T 2 E L, BUP <
0.05 A EREZ.

2 SRS
2.1 HEYmBR AWM AR AR P EN
D% anin)-A!]

Ak AL A e R R i Kl A i R
SR LR 3. WEMENT S, AR AL IR
PIksy BIEMEA SR LEEZR (P >
0.05), {HILAK oy 22 4K, LATDRE 14411
o, FERE R TR 4R S#4 (P <
0.05). LB S, ikl SH#ALI Koy & &
e, JEEE R TR 384 (P<0.05), Hi4
KM ZEFANGEE (P>0.05); Tkl 4441 5#H K
Oy B R TR 14, 240 3#4 (P < 0.05);
TRl SR B e S AR, FE R AR T I
EHH (P <0.05); MR ) (1) 8 1 2 2910
BEES (P>0.05). XULANE, Sk

[Pk R A S IF LR & 2 (P> 0.05);
Brukl 1 # d4b, #AENERUK S B fa
BRI Tt
2.2 AR i 4 vt AR TR R A 4 R
w5 PR ZEL RS 3 i

DAL F AL e A YT ol A T 8 e I iR
Ji PR & s UL 4. 5 L R IR B IR
(saturated fatty acids, SFA) 1+, Tkl #4111
C16:0 & Tkl 5 # 4 (P < 0.05);
M2 C18:0 FLAMIAIENR (Y saturated
fatty acids, Y. SFA) 7 & . it % 7 5 (P > 0.05).
2l 18] 25 RO R IR R (mono unsaturated
fatty acids, MUFA) && % REK, HEFA
MR IR (3 mono unsaturated fatty acids, Y
MUFA) SEZERARE (P> 005). [FFE,
BHBZ AW (Y poly unsaturated
fatty acids, Y PUFA) FlEL i BEANHLRN i 15 R
(3 high unsaturated fatty acids, > HUFA) &=
WEEZEZES (P>0.05); M n3 A1
g R (Y. n-3 poly unsaturated fatty acids,
n-3PUFA) 1 2 b £ s AT T i FEAIS,
HARE W S50k 4%, Sl R EE (P <
0.05); Lt e, ¥EH A n-6 Z AT
12 (Y n-6 poly unsaturated fatty acids, 3
n-6PUFA) 5 et bifi 1 il AR K- T T T i
Bk 4, S#A SR 14, 284 725 B3 (P
<0.05),
2.3 Ak o A e AR T R R A T R
it v R s PR ZEL Rl ) 3

S TARLZH B BE B R P ) C18:0 HrE L
F2E5t (P>0.05); Tkl 44411 C14:0. C16:0
FREFIEER (3 SFA) 355 Tkl 5#4l
(P<0.05). &4l AMAMIENTR (MUFA) &
EERROR, BRAEAENIR (O MUFA)
O M BMEHE A kL 28 > TRLS A >
Tkl 141 > Tkl 4ugl > vkl s#el. Tkl 34
1 4#21 1f) EPA (C20:5n3) . DHA (C22:6n3)
-3 ZAMHNENEE (¥ n-3PUFA) FILE S
AEAARIIR (Y HUFA) &8 k& 4,
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Table 3 Effects of dietary fish oil replacement by vegetable oils on proximate composition in the tissue of
adult male Chinese Mitten Crab (% wet weight)

s Fakl 1 # Tk 2 # k3 # Tkt 4 # Tk 5 #
Items Feed 1 # Feed 2 # Feed 3 # Feed 4 # Feed 5 #
iR Gonad
/K4> Moisture 72.30 +0.61 73.23 +0.90 72.38 +£0.33 72.74 +0.71 72.95 +0.57
HJig Total lipids 1.24 +0.12 1.18 +0.09 1.01 +0.07 1.01 +0.09 1.07 £0.12
1 Protein 17.29 +0.48 17.43 +0.20 17.40 +0.28 17.60 +0.28 17.76 +0.15
K%y Ash 1.69 +0.03° 1.59 +0.05% 1.66 +0.02° 1.56 +0.03° 1.56 +0.04°
AT ERR Hepatopancreas
7K 43 Moisture 41.03 +1.55% 45.58 +2.85% 39.74 +2.42° 4352 +1.48° 47.15 +1.96°
K JIg Total lipids 44.64 +1.10° 46.61 £2.26° 50.21 +0.85° 44.78 +2.30° 37.69 +1.58°
& 141 Protein 8.02 +0.48 7.98 £0.43 7.73 +£0.09 7.76 £0.21 7.76 +£0.40
K4y Ash 0.62 +0.08° 0.44 +0.03° 0.52 +0.00° 0.90 +0.05° 0.90 +0.12°
LA Muscle
/K%y Moisture 78.09 +0.80 78.68 +£0.77 78.07 £0.57 79.27 +0.55 78.86 +0.48
JJig Total lipids 0.90 +0.04% 0.84 +0.03° 0.94 +0.03 0.94 +0.02° 0.97 +0.01°
A Protein 17.84 +0.89 17.33 +0.38 17.73 +0.39 17.50 +0.55 17.98 +0.36
K4y Ash 1.44 +0.04® 1.33 +0.07° 1.32 +0.01° 1.41 +0.04% 1.54 +0.02°

AT HR A S AR PR R 257 3%, P <0.05.

Values in the same row with different letter mean significant difference (P < 0.05).

H 535w TrRE 2480 5#40 (P < 0.05); 11 %47
RHA R ZAMFIARIIR (3 PUFA) AlE n-6 £
ARFI DT (Y n-6PUFA) SEZERAEE
(P>0.05) (%(5).

2.4 TRpRL e E Y o B AR Al B A A UL Y

B 5#41 (P < 0.05): BEZAARIEHR (3
PUFA) Miai BURHEFFAR IR A Skl a#4i > 4l
BES# > GRE 12 > Gkl 384l > ikl 2#
41 (£ 6),

.
T g

HERE LA P AT (X SFA) &t 3.0 G eR R4 S AR Sl A
Bt £ i B AR KT T v i e PR (P < 0.05) 5% inh- Al

EIrp EERIIR C16:0 A biaA—2, 1
AR L ER IR C18:0 K& ENIL B2 H
(P>0.05). #UakH R BARRNRITR (&
MUFA) &t LR %R (P > 0.05. %
AR TR (PUFA) T, S4ikl4l ARA
(C20:4n6) FEZEFALE (P>0.05); & n-6
ZAMEAERNTR (Y n-6PUFA) 5 C18:2n6 A%
teaFAFA, IR AR AT R T T
[RRa%h, 1Ak A2 1Y EPA FILE n-3 2 A FIIE
it (¥ n-3PUFA) Frafpmy, HIB 2w 11

AT R R, L 60 d JiF % S g 2 ik
B R K o RRRI A & A S R T R
25t XTI RESHERE MR P BUIR A R, K
BB R R IR SRR A S A OC (F
HE4% 2002, 2004, Wu etal. 2007a); [FINF, A%
TR B R AR A B S AR R E . A
5 5 R R R 45 2F 52 (WU et al. 2007a) .
DAL, B ) o g A AT PR B i
HILRERW. tbAh, B s L
MW RACE S B AR K S mEAT T
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Table 4 Effects of dietary fish oil replacement by vegetable oils on fatty acid composition in the gonad of adult
male Chinese Mitten Crab (% of total fatty acids)

i i Tk 1# Tk 2 # ikl 34 Tk 4% k5 #
Fatty acids Feed 1 # Feed 2 # Feed 3 # Feed 4 # Feed 5 #
C14:0 0.20 +0.01 0.23 +0.04 0.22 +0.02 0.22 +0.03 0.16 +0.01
C16:0 9.35 +0.21% 9.77 +£0.41° 9.35 +0.27° 9.05 +0.31% 8.47 +0.20°
C17:0 0.34 +0.02 0.36 +0.06 0.33 +0.02 0.34 +0.01 0.31 +0.01
C18:0 6.17 +£0.21 6.30 +£0.25 6.08 +0.32 6.39 +0.29 6.32 +£0.20
C20:0 0.28 +0.03 0.27 +0.01 0.37 +0.02 0.35 +0.04 0.31 +0.02
C22:0 0.34 +0.02% 0.28 +£0.01° 0.41 +0.04° 0.44 +0.01° 0.38 +0.05®
> SFA 16.67 +0.27 16.86 +0.60 16.48 +0.32 16.46 +0.49 15.70 +0.44
C14:1n5 0.16 +0.01° 0.24 +0.01° 0.14 +0.02° 0.12 +0.01° 0.13 +0.01°
C16:1n7 1.92 +0.12% 2.06 +0.23° 1.98 +0.18° 1.51 +0.03° 1.50 +0.06°
C18:1n9 18.15 +0.35 18.60 +0.56 18.80 +0.60 18.20 +0.86 20.18 +0.87
C18:1n7 3.85 +0.17° 3.50 +0.12% 3.14 +0.18" 2.98 +0.15° 2.97 +0.09°
C20:1n7 0.76 +0.02% 0.77 +0.04? 0.73 +0.04% 0.67 +0.06® 0.61 +0.03°
C22:1n9 0.43 +0.02 0.37 +0.02 0.40 +0.04 0.47 +0.03 0.46 +0.02
C24:1n9 2.49 +0.14% 1.86 +0.20° 2.91 +0.31% 2.59 +0.12° 2.87 +0.24%
> MUFA 27.60 +0.31 26.72 +0.97 28.06 +0.84 26.72 +1.30 28.28 +0.79
C18:2n6 9.95 +0.66 9.53 +1.06 10.56 +0.68 10.53 +0.79 11.45 +0.94
C18:3n3 1.16 +0.03 1.23 +0.15 1.26 +0.21 1.31+0.11 1.29 +0.13
C20:2n6 1.93 +0.08 1.92 +0.05 1.93 +0.06 1.97 +0.07 2.12 +0.16
C20:4n6 13.92 +0.92 13.80 +1.06 13.85 +0.97 15.42 +1.69 14.41 +1.11
C20:5n3 16.65 +0.23 16.50 +0.54 15.56 +0.89 15.20 +0.84 14.74 +0.69
C22:6n3 7.47 £0.12° 7.05 +0.30% 7.02 +£0.22% 6.29 +0.23% 6.64 +0.06°
> PUFA 51.07 +0.42 49.92 +0.43 50.16 +0.55 50.71 +1.23 50.65 +0.67
> n-3PUFA 25.28 +0.29° 24.77 +0.68% 23.83 +0.85% 22.80 +0.95° 22.67 057"
> n-6PUFA 25.79 +0.42° 25.15 +0.61° 26.33 +£0.53® 27.91 +0.94° 27.98 +0.44°
> HUFA 38.04 +0.97 37.35 +1.50 36.43 +1.31 36.90 +1.96 35.79 +1.60
DHA/EPA 0.45 +0.01 0.43 +0.01 0.45 +0.02 0.42 +0.02 0.45 +0.02
n-3/in-6 0.98 +0.02° 0.99 +0.05° 0.91 +0.05% 0.82 +0.05" 0.81 +0.03"

FATEAE A SR RS 2 3, P<0.05; Y SFA: SUEFIRIIR: Y MUFA: BRMRIIENIR: Y PUFA: K2 AUMAIE
JUif2; Y, n-3PUFA: i n-3 ZAMWHIENIRL: Y n-6PUFA: & n-6 ZAMAIRNT: Y HUFA: RE ARG #R: DHA/EPA: DHA 5 EPA
BRI

Values in the same row with different letter mean significant difference (P < 0.05). Y SFA: ¥ Saturated fatty acids; > MUFA: 3. Mono
unsaturated fatty acids; Y PUFA: Y Poly unsaturated fatty acids; Y’ n-3PUFA: ¥ n-3 Poly unsaturated fatty acids; Y n-6PUFA: 3 n-6 Poly

unsaturated fatty acids; ), HUFA: 3 High unsaturated fatty acids; DHA/EPA: Ratio of DHA to EPA.

R, HEI SRR i 2 RN R R (PUFAD JT B B 2 5. 2540 o 2 11 g R MR AR fis A7
AL YRS FIEmAR 2, HHEAEA 285 (Wuetal 2007b), HJERH 55 %
JR R e — 29T FERH M (Wu et al. 2007a). AHFFLH,
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Table 5 Effects of dietary fish oil replacement by vegetable oils on fatty acid composition in the hepatopancreas of
adult male Chinese Mitten Crab (% of total fatty acids)

g kL L# Tkt 2 # kL 3# kL 4# Tk 5 #
Fatty acids Feed 1 # Feed 2 # Feed 3 # Feed 4 # Feed 5 #
C14:0 1.04 +0.08° 0.98 +0.10° 1.36 +0.14° 1.36 +0.07° 0.83 +0.08"
C15:0 0.32 +£0.04% 0.31 +0.02* 0.34 £0.06° 0.33 £0.02° 0.21+0.01°
C16:0 18.04 +1.15% 17.94 +0.60° 18.88 +0.49% 20.40 +0.16° 17.47 +1.35°
C17:0 0.20 +0.03% 0.24 +0.02° 0.26 £0.03 0.27 +0.02° 0.16 +0.02°
C18:0 1.64 +0.08 1.62 +0.13 1.64 0.05 1.63 +0.05 153 +0.08
€20:0 0.11 +£0.01 0.09 +0.01 0.11 +0.01 0.11 +0.01 0.10 +0.01
C22:0 0.07 +0.01° 0.05 +0.01° 0.06 +0.01* 0.05 +0.01° 0.06 +0.01*
Y SFA 21.41 +1.35% 21.22 +0.85% 21.64 £0.72® 24.14 +0.28° 20.42 +1.56
C14:1n5 0.07 £0.01° 0.09 +0.01% 0.08 +£0.01% 0.11 +0.01° 0.05 +0.01°
C16:1n7 5.59 +0.43% 5.85 +£0.21% 5.56 +0.68% 6.71 £0.70° 451 +0.61°
C17:1n7 0.32 +£0.03% 0.34 £0.01% 0.38 £0.04® 0.39 +£0.02° 0.28 +£0.04°
C18:1n9 33.66 £1.14® 36.40 £2.23° 31.10 +1.66" 30.93 £0.99" 36.97 £1.39°
C18:1n7 1.71+0.16 1.79 £0.10 1.89 +0.07 1.90 +0.04 1.77 £0.10
C20:1n7 0.18 +£0.03® 0.30 +£0.07° 0.21 £0.04® 0.19 +£0.01% 0.14 £0.01°
C22:1n9 0.21 £0.01 0.19 +0.01 0.22 +£0.02 0.20 +£0.01 0.23 £0.02
> MUFA 40.63 %0.29" 44.94 +2.07° 39.44 +0.95° 40.42 +£0.87™ 4354 +£0.46®
C18:2n6 25.46 +£2.45 22.46 +0.58 23.28 £1.35 22.01+1.18 24.63 £0.75
C18:3n3 3.23+0.11 3.04 +£0.19 3.23+0.29 2.95+0.11 3.22 +0.16
C20:2n6 0.68 +£0.11% 0.84 +0.05° 0.59 +0.08" 0.55 +0.06" 0.62 +£0.07%
C20:4n6 0.80 £0.20 0.87 +0.10 0.88 £0.19 0.82 £0.09 0.65 £0.05
C20:5n3 2.01 £0.15% 179 +0.11° 2.45 +0.20° 2.40 £0.13° 1.75+0.13"
C22:6n3 3.29 40.25% 2.84 4017 3.95+0.18° 3.97 £0.20° 2.83 +0.27°
> PUFA 35.52 +1.74 31.48 £1.25 34.42 +0.84 32.74 £1.06 33.88 £1.82
> n-3PUFA 8.53 +0.46™ 7.28 +0.64° 9.63 +£0.55° 9.31 +0.24% 7.81 051"
Y n-6PUFA 27.00 £2.20 24.20 +0.63 24.79 £1.12 2343 +1.03 26.07 £2.12
> HUFA 6.11 +0.55% 5.50 +0.34° 7.28 +£0.49° 7.18 £0.212 5.36 +0.46"
DHA/EPA 1.64 +0.03 1.58 +0.03 1.63 +0.10 1.67 +0.15 1.61+0.05
n-3/n-6 0.33 +0.04 0.30 +0.02 0.39 +0.04 0.40 %0.02 0.31 +0.05

FATEARA SARR TR R R 2257 B35, P <0.05; Y SFA: SMLFIENE: ¥ MUFA: RECRNMEFEIIR: Y PUFA: &2 ARG
JUi#2; Y. n-3PUFA: i n-3 ZAMWHIENIRL: Y n-6PUFA: & n-6 ZAMAIENT: Y HUFA: REAMERITEN#R: DHA/EPA: DHA 5 EPA
BRI

Values in the same row with different letter mean significant difference (P < 0.05). Y SFA: ¥ Saturated fatty acids; > MUFA: 3. Mono
unsaturated fatty acids; Y PUFA: Y Poly unsaturated fatty acids; }° n-3PUFA: ¥ n-3 Poly unsaturated fatty acids; Y n-6PUFA: 3 n-6 Poly

unsaturated fatty acids; ), HUFA: 3 High unsaturated fatty acids; DHA/EPA: Ratio of DHA to EPA.

TERE i rb () S R & BB AR TR (0 BRI E4E 2013) FIALANE TR (Litopenaeus
~50%) Ifi BFt, X EEE CFESE 2008, vannamei) CXIFEAE%E 2010) [IFFT4EE RAH—
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Table 6 Effects of dietary fish oil replacement by vegetable oils on fatty acid composition in the muscle of adult
male Chinese Mitten Crab (% of total fatty acids)

g kL L# Tkt 2 # kL 3# kL 4# Tk 5 #
Fatty acids Feed 1 # Feed 2 # Feed 3 # Feed 4 # Feed 5 #
C14:0 0.12 +0.01* 0.13 +0.01% 0.12 +0.00° 0.09 +£0.01% 0.08 +0.01°
C15:0 0.16 +0.01° 0.12 +0.01% 0.11 +0.01% 0.10 +0.02* 0.08 +0.01°
C16:0 10.77 +0.18° 11.05 +0.11° 10.77 +0.18° 10.04 +0.23° 10.07 +0.25°
C17:0 0.48 +0.04° 0.43 +0.01% 0.41 +0.01° 0.42 +0.01* 0.37 +£0.01°
C18:0 6.36 +0.18 6.21 +0.08 6.04 +0.14 6.22 +£0.12 6.12 +0.19
C20:0 0.22 +0.01 0.23 +0.01 0.20 +0.01 0.21 +0.01 0.20 +0.01
C22:0 0.16 +0.02 0.15 +0.02 0.12 +0.01 — 0.14 +0.02
> SFA 18.27 +0.27° 18.31 +0.17° 17.77 £0.24% 17.09 +£0.25° 17.03 £0.45°
C14:1n5 0.07 +£0.01° 0.08 +0.01% 0.10 +0.02% 0.11 +0.00° 0.12 +0.01°
C16:1n7 1.56 +0.11 1.34 +0.28 1.35 +0.10 1.14 +0.16 1.07 +0.14
C17:1n7 0.27 +0.04 0.29 +0.03 0.23 +0.03 0.23 +0.04 0.19 +0.02
C18:1n9 18.08 +0.81° 19.24 +0.36% 19.75 +0.38° 18.98 +0.35% 19.98 +0.31°
C18:1n7 2.58 +0.06™ 2.84 +0.12% 2.53 +0.07° 2.58 +0.12% 2.41 +0.04°
C22:1n9 0.27 +0.02 0.32 +0.05 0.26 +0.01 0.23 +0.01 0.27 +0.02
> MUFA 22.85 +0.66 2432 +0.43 24.36 +0.31 23.37 +0.51 24.24 +0.40
C18:2n6 13.11 +0.57° 13.23 +0.75° 1452 +0.27® 15.12 +0.83° 15.43 +0.38°
C18:3n3 1.86 +0.10 1.53 +0.13 1.55 +0.11 1.74 +0.13 1.61 +0.12
C20:2n6 1.30 +0.03 1.11 +0.03 1.17 +0.10 1.24 +0.01 1.30 +0.10
C20:4n6 437 +0.29 3.90 +0.38 3.75 +0.35 3.59 +0.33 3.80 +0.27
C20:5n3 21.16 +0.19® 21.11 +0.26%® 21.11 +0.36® 22.16 +0.38° 20.73 +0.49"
C22:6n3 13.60 +0.31 13.30 +0.56 12.76 +0.24 13.39 +0.18 13.36 +0.44
> PUFA 55.40 +0.73% 54.18 +0.75° 54.85 +0.34 57.24 +0.86° 56.22 +0.34%®
> n-3PUFA 36.62 +0.44% 35.94 +0.64%° 35.42 +0.24° 37.29 +0.45% 35.69 +0.52°
> n-6PUFA 18.78 +0.33™ 18.24 +0.52° 19.43 +0.23% 19.95 +0.59% 20.53 +0.21°
> HUFA 39.13 +0.40° 38.31 20.44% 37.62 +0.42" 39.14 +0.29° 37.88 +0.56
DHA/EPA 0.64 +0.01 0.63 +0.03 0.61 +0.02 0.60 +0.01 0.65 +0.03
n-3/n-6 1.95 +0.02% 1.98 +0.07° 1.82 +0.02% 1.87 +0.05% 1.74 +0.04°

FATEAEA S AR R R R 22 5 B35, P <0.05; Y SFA: SVMLFIENGER: ¥ MUFA: SCRNBFENIR: Y PUFA: &2 ARG
JUi#2; Y, n-3PUFA: i n-3 ZAMWHIENIRR: Y n-6PUFA: & n-6 ZAMAIENT: Y HUFA: REAMERIE#R: DHA/EPA: DHA 5 EPA
BRI

Values in the same row with different letter mean significant difference (P < 0.05). Y SFA: ¥ Saturated fatty acids; > MUFA: 3. Mono
unsaturated fatty acids; Y PUFA: Y Poly unsaturated fatty acids; Y’ n-3PUFA: ¥ n-3 Poly unsaturated fatty acids; Y n-6PUFA: 3 n-6 Poly

unsaturated fatty acids; ), HUFA: 3 High unsaturated fatty acids; DHA/EPA: Ratio of DHA to EPA.
o ArRER TR MUFA Sripgde s, 2 al. 2008), il 440 S#AL IR S G & 1)

BT HPERRIIRR CrHh =E85%) EFF R+ FEAG,  DUIATRE A FB i ek il =17 C18:2n6 3%
14 AT (Brousseau et al. 1995, Ribeiro et 0 T A& FT B AR P A G D5 0 0RR o BB AR o (7K
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SRRy SRR B S A AR S, T
AT B S &N T m, AT
JER MR 7K 43 R0 43 FRIAFDNE 71 20 1 PR

A HEE LA 17K 53 AR 15 8 0 3
ZE 5t AHNLIALE a7 bl A i AR 1 T s
LT, XSRS (2012) HECA R
AR % £ ] IR Hp AR B (IS 4 AR AL, LAY
SRS Y= N <1 e = o o 6 e i A RN 0 N U
JEIR (MUFA) FIMIFIARI R (SFA) figidt
TP R T ) A AT TR (Brousseau et al.
1995, H[H L5 2008),

3.2 Ak YA AT A TR 4R
HH e B R 2 R P B 1)

F T £ R R b )R D TR A A [
(RERKDY 55 2014), PRI A4y i 2 AR Al #4h 25
I8 R R R AL Ak . AT,
RS ) C16:0. C16:1n7. C22:6n3 Fll i n-3
LA R UTR (Y n-3 PUFA) & BB R

TEMIREM R, & n-6 Z AMRARNR
(¥ n-6 PUFAD % 5 B kel v 5 1 BT+ R
T EHES, X HKES (2014) X PR T
% (Portunus trituberculatus) [IHFFT45E FAH—
o Ui LR R T IR ZH RSN I B B )
REWi R Bl B AT — € g2 . {HIL C18:0.
C18:1n9. C18:2n6. C20:4n6 I C20:5n3 54k}
HR AR RIS 1) T 197 PR A 45 L2 1) 6 Bl 3 2%
Sy WEN TR P R X S T 7 1 4 R TT e
HIRRI ORI TR ARA (C20:4n6).
EPA (C20:5n3) F1 DHA (C22:6n3) HITi4r &
a2 B2 S TR o N IR R I A i,
AT A A 0K = T 7 B K b A I 1 i M
HAFEZERER (Wuetal. 2007a, 2011).

JHF TR AR T R 20 Jl A — e R FE b2 il kb i
IR & 5% (WU et al. 2011), {HAHFST
JHF FEE R 110 25 P T B A Ak e 34 5 0 R o i) &5 2R
FRECR G ESEAE 2008, BXIVIESE 2013).
o, kb AR R (SFAD RlERK
PR BT R R, AR BRI SFA HITE 3#
AR BT BT, X AT e B T

FUIRMIR (SFA) 2 EZALREIRIIR (FkF
S 2014), R AT AR N i A L RT T DT TR
(SFA) NI EAFE BT fe i (PR R5E
2014), [AIFF, AUFSMER (C18:1n9) 7EW [
ANHUFN i 7R (MUFA) F1E iR (C18:2n6)
EIXPHLL I T R pr LR R e LR
Pt (L) AR (MUFA) FIVEH
12 AH LG I At G 07 1R TE 2 B dk B AL A A
(Henderson et al. 1985), ¥k /K 3% 54 %t
C18:2n6 YA fig ik, wIARSE AR LT
HAAERE (D'Abramo 1998); (2) gl akis
HAT K W4 Ky ARA (C20:4n6) [HIfiE
(Wu et al. 2010), ik}l = sy AN R IR 5 1R
(HUFA) UK T Seol 288 N T 2 v A g 0
WRBEIE KRR IE IR RIS CRIBEAESE 2016), 7
T ARG R L A ARA THIRE D),
TR 38N A#ZH T T o U il PR 5 B AN AR
o DAL, FRBRIRAE by rh AR 28 2 NG AR 1)
WS, R A i 7 P 4 R AR A
—E M S AL, AR A C18:2n6 G ARA,
P = A FNRITIR (MUFAD 1) C18:2n6
AALEETRE, Tk ek e I s R 20 i AR
ORI CF E 525 2008).

5O b F 5T B W B 9T a5 R 2R
( Gonz&ez-F&ix et al. 2003a, b, 55 k4%
20100, HEAAREEIVLA Y C16:0. C18:1n9.
C18:2n6 F1ik n-6 Z AWAIENI KR (Y n-6
PUFA) & st L5 ol o tof I8 i 75 12 11 4% A s $4AH
A, {H&4NLA T ARA. EPA Fil DHA HI%
HEFRUN e XU ARGk BRIV A () R TR
e — e R B2 PRI 107 R 4H R 1 5
B AR R R (HUFA) Al H A —E
MRS e, X0 BT LA 4L TR B AR
ZIEAEAERNIE (HUFA) I 435 41 g Ji
IR A YR O B4 2008, Wu et al.
2010).

gr P, S S SR ke 10 1 R
B R 2y BA R AR ) R fa e, K
PR 20 2R K o RV 15 1 R0 W 3 5
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