2011 3, 18(2): 329-337 . .
74 X

Journal of Fishery Sciences of China

DOI: 10.3724/SP.J.1118.2011.00329

HUFA

¥ER Y, RET Rk, TR Has°
1. , , 201306;
2. , s 223300;
3. s 230009
HE: (Eriocheir sinensis) 1.8 g A 6% 4%

( 4.53% 1.08%HUFA), B 10% ( 0.39% 0.18%HUFA);

( ) (F) M) 60 120 d
(P>0.05) , A B (P<0.05), A
B (P<0.05) ,
4.53% 1.08%HUFA R

,2011,18(2): 329-337]

s s

PESES: S963 XERFRIRAD: A X EHE: 1005-8737-(2011)02—0329-09

(PL)
(HUFA) (Eriocheir sinen- PL
sis, )i HUFA
[1-2]
[3-4]
[5-8] 1
11
[9-10] 1.2
A ( 6% 4%
is BEA: 2010-06-13; {&iT HHA: 2010-07-21.
E&mE: (30871927) [ (2009) 2-1 1.
fE& T (1974-), , , . E-mail:changgl888@163.com

. E-mail: yxcheng@shou.edu.cn

BIHES: , ,



330 18

) B ( 10% ), 14 d,
100 , 1.2 mm
, , A (30 cmx24 cmx11 cm), 3L,
4.53% 1.08%HUFA, B 0.39% , ,
0.18%HUFA, 1, 20 : 00 , 3%~5%
-20°C , , 3
1.3 1/3, 12h  12h,
) 15~29°C, 120 d,
240 , AF(A ) 2d , (
BF(B ) AM(A ) BM(B ) -20C ,
¥4 o, 60

1 KIABEEK
Tab.1 Composition of experimental diets

ingredients and proximate composition /% composition of fatty acid
/% ( DW) ingredients DAiet A DBi‘et B fatty acid DAiet A DBiet B
casein 41 41 Cis0 5.69 3.88
dextrin 25.64 25.64 Ciso 0.68 0.54
alginate 3 3 Ciso0 21.79 24.19
vitamin mix 2 2 Ci70 0.56 0.53
mineral mix 3 3 Cis0 4.51 14.26
cholesterol 0.5 0.5 SFA 33.48 43.40
glycin 0.5 0.5
lycine 0.15 0.15 Ciaing 2.51 2.38
yeast extract 4 4 Cié:1n-5 0.54 0.32
cellulose 8 8 Ci6:1n.7 5.86 2.88
inositol 0.6 0.6 Ci7 0.34 0.41
C vitamin C 0.5 0.5 Cisa 14.74 34.00
E vitamin E 0.1 0.1 Cao.1 2.01 0.83
choline chloride 1 1 MUFA 25.46 40.50
BHT butylated hydroxytoluene 0.01 0.01
pollack liver oil 6 0 Cig.2n6 16.29 10.00
soy lecithin 4 0 Cig.4n3 1.69 0.22
pork lard 0 10 Cig:3n3 2.64 0.83
Ca02n-6 0.22 0.46
proximate composition Ci0.4n.6  ARA 0.59 0.38
/% moisture 8.36 8.90 Ca:sn3  EPA 6.63 0.65
/% DW  crude protein 39.50 40.89 Caz:5n3 0.90 0.15
/% DW total lipid 10.60 11.64 Crens DHA 6.11 0.70
/% DW  crude fiber 7.52 7.41 PUFA 34.53 13.37
/% DW  ash 4.04 4.50 n-3PUFA 18.33 2.55
/% DW  phospholipid 4.53 0.39 n-6PUFA 17.11 10.89
/% DW  cholesterol 0.36 0.40 n-6/n-3 0.93 4.32
HUFA/% DW 1.08 0.18 HUFA 14.59 1.92




2 : HUFA

(%) =100x (W, —W0)+W0
(% /d)=100x (InW, —InW,) +T

=N, =N,
W, W,
(8), Nm N T
(d)
1.4
60 ;
; Folch U1
(IATROSCAN ™ MK-
5 TLC-FID) [12]
, - - (42:28:
0.3, VIV), Morrison (131,
(41
Sigma
15

SPSS 11.0 , T-

331
2
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AF  AM ( 4.53% 1.08%HUFA)
: (P<0.05),
(P<0.05);
( 1 2 )
(P>0.05)
( 2
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Tab.2 Effects of different fatty acid nutrition on survival, weight gain, molting and HSI of juvenile Chinese mitten crab,
Eriocheir sinensis

X +SD
female male
index AF BF AM BM
/g initial body weight 1.74+0.32 1.73+0.38 1.79+0.33 1.84+0.38
Y (n=60) (n=60) (n=60) (n=60)
/e final bodv weight 3.31+0.83 3.60£1.10 3.57+0.80° 3.87+0.79"
& ywetg (n=55) (n=53) (n=58) (n=57)
%  oain weight 94.1+40.0° 112.6+54.4° 100.9+£41.0° 122.9+52.9°
° 8 & (n=55) (n=53) (n=58) (n=57)
1% special arowth rate 0.53+0.18 0.60+0.20 0.56+0.18" 0.64+0.20"
ospecial g (n=55) (n=53) (n=58) (n=57)
/% surviving rate 91.742.9 88.3+10.4 96.7+2.9 96.7+5.8
average molting number 1.73+0.56 1.77+0.47 1.90+0.52 1.84+0.56
g g (n=55) (n=53) (n=58) (n=57)
/d first molting interval 56.5+11.7 53.8+13.0 53.8+14.2 51.6+10.8
g (n=38) (n=44) (n=45) (n=43)
/d  second molting interval 47.36.1 35.0 54.8+15.2 44.5+47.8
£ (n=3) (n=1) (n=5) (n=2)
o . 8.08+1.07 8.08+1.07 7.60£1.06 7.60£1.06
/% initial hepatosomatic index (=11 (=11 (n=8) (n=8)
. 8.08+1.20 9.14+1.83 8.01%1.30 8.38+1.72
0,
/% final hepatosomatic index (n=16) (n=16) (n=16) (n=16)
in ; (P<0.05). AF AM BF BM A B

Note: n, number of samples. Values with different superscript letters means significant difference (P<0.05). AF, AM, BF and BM mean female

and male crabs feeding diet A and diet B (table 1), respectively.
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Tab.3 Effects of different fatty acid nutrition on biochemical composition of hepatopancreas and muscle of juvenile Chinese
mitten crab, Eriocheir sinensis

n=3; X +SD
o dex female male
AF BF AM BM
hepatopancreas
/% WW  moisture 60.5+10.7 58.3+6.0 70.6£2.5 58.2+13.0
/% DW  crude protein 34.842.6" 24.1£2.7° 37.4+3.2% 19.8+1.9°
/% DW  total lipid 442+2.7° 67.4+3.8" 48.7+3.9° 69.245.1°
/% DW  carbohydrate 3.93+0.40° 1.48+0.68" 6.10£0.21* 2.18+0.24"
/% TL phospholipid 19.3+0.74 5.7+0.4% 21.9+1.34 5.6+1.78
/% TL  cholesterol 4.0+1.2 2.5+0.9 43+1.1 0.9+0.2
muscle
/% WW  moisture 71.8+1.5 71.6%1.5 70.742.5 67.7+2.5
/% DW  crude protein 50.8+0.4 50.8+3.1 50.1+1.6 49.7+£3.6
/% DW total lipid 3.3+0.00° 4.3+0.3° 3.440.1° 4.1+0.4°
/% TL  phospholipid 70.9+0.7 67.6+2.8 73.1£0.5% 59.8+4.3
/% TL  cholesterol 6.89£0.20° 5.41£0.54° 7.20+0.43 5.93+0.67
CCCWW?? ,““DW>” ,““TL>” ;n ; (P<0.01),
(P<0.05). AF AM BF BM A B

Note: WW, DW and TL mean wet weight, dry weight and total lipid, respectively . N means number of samples. The numbers with different
superscript capital letters means there are very significant difference (P<0.01), with different superscript small letters means there are sig-
nificant difference (P<0.05). AF, AM, BF and BM mean female and male crabs feeding diet A and diet B (table 1), respectively.

23 , Ciso Ciso SFA AF  BF2
,BF  BM (P>0.05, AM BM 2
(SFA) AF  AM ,Cis0 SFA ,  BM
(P>0.05), AF AM Cigo AM  (P<0.05 P<0.01)
Ciao BF BM (P<0.01), ., AF  AM Cig:1n7
Cigo BF BM , Cig:1n9 MUFA BF BM
Cigo (P<0.05  P<0.01) . AF
(P<0.05) (MUFA) AM Cisans Caoans(ARA) n-6PUFA
Cis:1n-9, AF  AM BF BM (P<0.01); AF AM
BF BM (P<0.01), AF AM Cao5n3(EPA)  Carens(DHA)  PUFA
MUFA BF BM (P<0.05 n-3PUFA  HUFA BF BM
P<0.01) (PUFA) , AF (P<0.01)( 5)
AM Cisons Cooang(ARA)  n-6PUFA
BF BM (P>0.05);  AF 3
AM Ca0:5n3(EPA) - Coi6n3(DHA)
PUFA n-3PUFA  HUFA BF (-8 1317

BM  (P<0.01)( 4) ,
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Tab.4 Effects of different fatty acid nutrition on fatty acid composition of hepatopancreas of juvenile Chinese mitten crab,
Eriocheir sinensis

n=3; X+SD
female male
fatty acid AF BF AM BM
Ciao 4.77+0.16* 2.05£0.31° 4.46+0.25* 2.06+0.11°
Ciso 0.96+0.02* 0.35+0.03" 0.94+0.04* 0.35+£0.01°%
Cieo 22.58+0.35" 20.97+0.63° 20.45+0.68 21.38+0.17
Ci7o 0.70+0.04* 0.32+0.03" 0.62+0.06" 0.32+0.01°
Ciso 5.32+0.528 12.76%0.95* 4.52+0.52° 10.39+2.87°
Caso 0.12+0.10 0.00:0.00 0.14+0.14 0.00+0.00
SFA 34.44+0.82 36.45+1.24 31.12+1.29 34.50+3.12
Cra:ins 0.64+0.05* 0.33+0.05" 0.79+0.14* 0.32+0.04"
Cio:ins 0.65+0.02* 0.39+0.05" 0.63+0.01* 0.37+0.04"%
Cie:1n7 8.47+0.54 7.46+0.44 9.96+1.30° 7.45+0.31°
Ci7.1 0.74+0.04* 0.57+0.02" 0.84+0.01* 0.58+0.03"
Cig:ins 3.49+0.214 1.82+0.03" 4.13+0.68" 2.02+0.23"
Cis:1no 27.93+0.51° 37.69+1.134 28.38+0.87" 39.84+3.04*
Ca0:1n7 2.25+0.12* 0.99+0.04" 2.17+0.02* 0.98+0.04"%
Ca0:1n0 0.54+0.10" 0.28+0.04" 0.46+0.05" 0.26+0.01%
MUFA 41.2240.93% 47.70+1.474 43.2342.08° 49.79+2.81°
Cisns 8.55+0.36 8.91+0.45 9.18+0.71 8.91+0.48
Cig:an4 1.23£0.13" 0.80+0.02° 1.36£0.09* 0.78+0.02°
Cisuans 0.37+0.07 0.31+0.01 0.34+0.15 0.29+0.03
Cao2n6 0.62+0.07° 0.99+0.15* 0.62+0.08" 0.94+0.11*
Ca0:3n3 0.22+0.02° 0.17+0.02° 0.19+0.04 0.16+0.02
Ca0:3n6 0.24+0.06" 0.09+0.01® 0.18+0.06" 0.09+0.02°
Ca0:4n3 0.24+0.07 0.060.05 0.23+0.08" 0.09+0.02°
Ca0:4n.6 ARA 0.66+0.15 0.40+0.12 0.52+0.18 0.34+0.09
Cao:sn.3 EPA 2.51+0.28" 0.31+0.08" 2.15+0.46" 0.24+0.04"
Carones 0.21+0.05° 0.13+0.02° 0.20+0.07 0.13£0.03
Caaisns 0.23+0.02* 0.12+0.01® 0.25+0.03* 0.10+0.02"
Cra:6n3 DHA 1.89+0.114 0.27+0.03" 1.83+£0.234 0.20+0.05"
PUFA 17.66+0.324 12.88+0.33"% 17.68+1.58* 12.61+0.36°
n-6 PUFA 10.28+0.14 10.53+0.29 10.71+1.01 10.42+0.35
n-3 PUFA 5.45+0.28" 1.23+0.08" 4.99+0.60" 1.10+0.113
HUFA 5.98+0.43" 1.42+0.19® 5.36+0.95" 1.24+0.23%
(P<0.01), (P<0.05). AF AM BF

BM A B

Note: The numbers with different superscript capital letters means there are very significant difference (P<0.01), with different superscript
small letters means there are significant difference (P<0.05). AF, AM, BF and BM mean female and male crabs feeding diet A and diet B
(table 1), respectively.
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Tab.5 Effects of different fatty acid nutrition on fatty acid composition of muscle of juvenile Chinese mitten crab,
Eriocheir sinensis

n=3; X +SD
female male
fatty acid AF BF AM BM
Ciao 0.93+0.03 0.98+0.20 1.76+0.37* 0.92+0.07°
Ciso 0.42+0.01 0.3240.13 0.47+0.05* 0.26+0.01"
Cie 13.21+0.35 13.70+0.34 13.98+0.44° 15.10+0.37°
Ci70 0.55+0.01° 0.32+0.06" 0.57+0.04* 0.31+0.02"
Cis:o 8.87+0.23 9.25+3.73 9.65+2.49 11.73£1.39
Caso 0.22+0.19 0.26+0.10 0.23+0.15 0.15+0.02
SFA 24.21+0.46 24.83+3.59 26.66+2.27 28.47+1.43
Ciaint 1.17+0.05% 0.81+0.06" 0.86+0.70 0.91+0.06
Ci6iins 0.47+0.02 0.74+0.45 0.84+0.06 0.80+0.06
Cio:inr 2.62+0.19"8 3.41+0.20* 3.30+0.07% 3.77+0.04*
Ci7a 0.46+0.03 0.53+0.20 0.50+0.05° 0.40+0.03°
Cisiing 3.48+0.114 2.23+0.34" 3.28+0.53" 1.99+0.13°
Cisiino 18.31+0.32° 27.74+2.82° 17.49+1.66" 26.89+1.14%
Ca0:1n7 1.89+0.174 0.92+0.16% 1.94+0.15% 1.33+0.21°
Ca0:1n0 0.64+0.13 0.63+0.12 0.71%0.16 0.68+0.08
MUFA 29.04+0.22° 37.02+3.01° 28.9242 448 36.77+1.02%
Cisons 7.14+0.04" 13.24+0.26" 7.56+0.20% 12.21+0.15*
Cisins 0.32+0.06 0.30+0.07 0.35+0.10 0.25+0.06
Cis:na 0.93+0.21 1.35+0.15 0.68+0.50 1.23+0.12
Ciguns 0.25+0.03 0.26+0.05 0.24+0.12 0.21x0.01
Cao2n6 1.28+0.01° 1.61£0.04% 1.24+0.00" 1.64+0.03*
Ca0:3n3 0.27+0.01* 0.19£0.01° 0.20£0.05 0.21£0.01
Ca0:3n06 0.08+0.15 0.23+0.00 0.19+0.04 0.24+0.02
Ca0:4n3 0.26+0.01° 0.20+0.03° 0.20+0.05 0.14+0.05
Cao:4n6 ARA 3.58+0.05" 4.27+0.14" 3.42+0.15" 4.10+0.08"
Cao:5n.3 EPA 19.09+0.37% 7.71£0.16" 17.95+0.25% 7.83+0.15"
Crrones 0.00:£0.00 0.10+0.09 0.11£0.10 0.17+0.05
Croisns 0.60+0.01° 0.77+0.02* 0.58+0.02" 0.80+0.05*
Cra:6n3 DHA 9.53+0.17* 3.83+0.07% 8.69+0.22* 3.46+0.07°
PUFA 43.32+0.474 34.08+0.50" 41.40+0.19* 32.48+0.45"
n-6 PUFA 12.08+0.16" 19.47+0.38* 12.52+0.24" 18.36+0.21*
n-3 PUFA 30.3140.53* 13.26+0.13"8 28.2140.23* 12.89+0.278
HUFA 33.41+0.75% 17.21+£0.378 31.22+0.48* 16.78+0.32°
(P<0.01), (P<0.05). AF AM BF

BM A B

Note: The numbers with different superscript capital letters means there are very significant difference (P<0.01), with different superscript
small letters means there are significant difference (P<0.05). AF, AM, BF and BM mean female and male crabs feeding diet A and diet B
(table 1), respectively.
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Effects of phospholipid and highly unsaturated fatty acid on survival,
weight gain, molting and biochemical composition of juvenile Chinese
mitten crab, Eriocheir sinensis
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Abstract: This study was conducted to determine effects of phospholipid (PL) and highly unsaturated fatty
acid(HUFA) on survival, weigh gain, molting and biochemical composition of juvenile Chinese mitten crab, Eri-
ocheir sinensis. Two diets were formulated to contain different amounts of fish oil, soy lecithin and pork lard with
resulting PL/HUFA levels (% dry weight) of 4.53/1.08(Diet A) and 0.39/0.18(Diet B), and the juvenile crabs were
divided into group AF(Diet A , female), group AM(Diet A, male), group BF(Diet B, female) and group BM(Diet B,
male) . Sixty juvenile crabs (with initial body weight about 1.8 g) were individually stocked in plastic tanks as a
treatment. No significant difference was observed for survival, weight gain, molting and hepatosomatic index (HSI)
between the two diet treatments(P>0.05), but total lipid content of group A(AF and AM) was significantly lower
in hepatopancreas and muscle than that of group B(BF and BM) (P<0.05). Phospholipid, polyunsaturated fatty
acids(PUFA) and HUFA content of group A were significantly higher in hepatopancreas and muscle than that of
group B, respectively (P<0.05). These results revealed that no significant effects of PL/HUFA levels at 4.53/1.08
on survival, weight gain, molting of juvenile Chinese mitten crab were observed, but these PL/HUFA levels of diet
could decrease the total lipid content of hepatopancreas and muscle, and increase their phospholipid, PUFA and
HUFA content.[Journal of Fishery Sciences of China, 2011, 18(2): 329-337]
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