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PUFA (Murata et al, 1980) 16.1%, 24.3%, 15.97MJ/kg
( , 40 ,
1999; , 2000; , 2002; ,  4mm , -20C
2003) 13
(Oncorhynchus spp.), (Orer '
Salmoniformes) (Suborder Salmonidei) , 4 12
(Genus Oncorhynchus), , ' ' '
| 105°C 550°C
( 8C 24°C, '
6mg/L ) (HP 5890) :
, (%)= / x100
(%/d)=( - ) /
, , x100%
220g (kdg)=[ x39.5+ x23.6]/1000
(%)=( -
, )/ x100
1.4
ANOVA
1 (P<0.05), Duncan’s
1.1 t 0.05
SPSS17.0
2209
,  0.25m° 7d ,
6 3 2.1
2, 9:00  16:00, 1
2% 5 ( , 100%
0d) 1 8d) 2 16d) : 3 4
3 24d) 4 32d) , 0.26£0.06  0.25+0.05,
0—32d, 1/3 12h, 2 (0.11+0.03) 1 (0.07+0.01)
12h, (17.0£2.9)C (P<0.05)

(8.10£0.20)mg/L, pH 7.1£0.1, (0.2+£0.02) mg/L, ) 32d 7.50%
(1.51+0.16)mg/L, (25.8+0.200)mgl/L, , 32d ,
(0.10+0.07)mg/L, (0.11£0.01)mg/L

1.2 2.2
NRC(National Research 2

Council) (NRC, 1993), 38.1%,

, 16d 24d 32d
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F1 REXEERFERSR). HTKRERKERWR)
Tab. 1 The survival rate (SR) and relative weight loss rate (RWR) in fish

SR(%) IBW(g) FBW(g) RWR (%/d)
100 212.1%9.8 212.149.8 0.00£0.00°
1 100 217.0£10.4 215.7£10.5 0.07£0.01°
2 100 214.0+11.2 210.5+10.6 0.11+0.03°
3 100 221.3+8.9 208.1%9.2 0.26%0.06°
4 100 219.4%9.6 203.1%8.7 0.25+0.05"
(P<0.05),
F2 HEgBEBREEKS. BF. EARSKSEE(%)5 5 E2E(n=6)
Tab.2 The contents (%) of water, lipid, protein, ash and energy in fish (n=6)
(kd/g)
71.01+0.31% 6.44+0.19° 18.71+0.34 2.41+0.04 0.69+0.02°
1 71.62+0.27° 6.17+0.10° 18.57+0.19 2.39+0.05 0.68+0.01°
2 72.25+0.31% 5.76+0.27° 18.60+0.24 2.40+0.03 0.67+0.01%
3 72.73+0.22° 5.49+0.16° 18.55+0.28 2.40+0.05 0.65+0.02°
4 73.30+0.15° 4.68+0.09° 18.34+0.21 2.41+0.03 0.62+0.02°
(P<0.05), 16d 24d 32d 2.4
(P<0.05) ( ) ( 4 )
4 21
, 32d , 14 22
(P>0.05) , , (SFA)S (MUFA)4
, (PUFA)12 ,
. SFA > > , MUFA
> > , UFA PUFA -3 PUFA
2.3 w-6 PUFA > > ,
(FMB) (CLL)
(CLM) 3 8d, (P<0.05)
(P<0.05), SFA MUFA ,
(P>0.05); , > SFA > MUFA (P<0.05);
PUFA , > PUFA > ®-3PUFA
(P<0.05 P<0.01), (P> > ©-6PUFA > 0-6PUFA/> ®-3PUFA
0.05) , (P<0.05), (EPA)
(DHA) DHA/ EPA (P<0.05)
%3 RIS EATESMIILLL(FMB). BTRERSES o 140

(CLL)FRANLFA A5 B (CLM) & £ (%)(n=6)
Tab.3 The fat in mesentery/body (FMB), contents of lipid in
liver (CLL) and in muscle (CLM) in fish (%) (n=6)

4.17+0.10° 15.09+2.14° 6.13+0.16°
1 3.60+0.57% 9.50+1.45° 5.93+0.10°
2 2.760.31° 8.84+0.98° 5.45+0.38°
3 2.59+0.39° 8.26+1.12° 5.09+0.12°
4 1.74+0.40° 8.54+1.38° 4.21+0.07°

>17:0>18:0>20:1>22:1>16:0>15:0>16:1> 18:1;

:18:0>15:0>14:0>18:1>20:1 > 16:0 > 17:0

> 22:1 > 16:1; : 20:1 > 14:0 > 15:0 > 18:0 >
16:1 > 16:0 > 18:1 > 17:0 > 22:1

: 22:4n-6 > 20:2n-3 > 18:3n-3 > 22:6n-3 >

20:3n-3 > 20:5n-3 > 18:2n-6 > 22:5n-3 > 22:3n-3 >

20:4n-6 > 22:4n-3 > 18:4n-3; : 22:5n-3 >

20:3n-3 = 22:3n-3 > 22:4n-6 > 20:4n-6 > 22:6n-3 >
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18:4n-3 > 18:2n-6 > 20:5n-3 > 18:3n-3;

22:4n-6

18:2n-6

MUFA

20:2n-3 > 22:4n-3
18:3n-3 > 22:6n-3 > 22:5n-3

PUFA

S ©-6PUFA/S ©-3PUFA  DHA/EPA

Tab.4 The fatty acid composition (%) in liver, muscle and mesentery in fish around test (n=6)

SFA

20:3n-3 > 22:3n-3 =
18:4n-3 > 20:5n-3 >

3.1

x4 WEETEAKTIFEERFIE. 5 A0S R AR A A 8K L1 (%)(n=6)

14:0
15:0
16:0
17:0
18:0
16:1
18:1
20:1
22:1
18:2n-6
20:2n-3
20:3n-3
20:4n-6
22:3n-3
22:4n-3
18:3n-3
18:4n-3
20:5n-3(EPA)
22:4n-6
22:5n-3
22:6n-3(DHA)

S SFA

S UFA

S MUFA

> PUFA
®-3
> ©-3UFA
-6
> w-6UFA
DHA/EPA

®-6UFA/0-3UFA

6.1+0.4°
2.1+0.3%
14.9+0.9%
0.9+0.2%
6.3£0.9°
14.1+#1.1°
3.6+0.3°
11.6+0.7*
9.3+0.7%
1.0£0.2°
0.2+0.0°
0.3+0.1°
0.9+0.2°
0.2+0.0%
0.3+0.1
0.5+0.1%
1.70.2
12.3+¢1.1°
0.74£0.3%
1.8+0.3
13.6+0.8%
102.4x1.9
30.3+1.3°

72.1£2.5

38.6+1.7%

33.5+1.3°

30.9+1.8%

2.610.4°

1.1+0.1°%
11.9+0.5°

3.240.4
1.3+0.3°
9.2+1.0°
0.5£0.1°
3.540.5°
9.4£0.6°
2.920.2"
6.7+0.6
5.6+0.8"
1.6+0.2°
0.5£0.1°
0.6£0.1°
1.320.2"
0.3+0.1°
0.4+0.1
1.240.2°
1.9+0.3
20.6+1.5°
2.520.4°
2.820.4°
27.5£1.7°
103.5+1.2
17.7+0.9°

85.8+2.2

24.6+1.2°

61.2+43.1°

56.9+3.1°

4.3+0.5

1.3+0.1°
13.2+0.4°

7.8+0.6%
3.1+0.2%
16.5+1.1°
2.2+0.2
6.9+0.6%
15.8+0.4°
4.6+0.2%
12.3+1.0°
10.4+0.6°
1.2+0.1*
0.2+0.1
0.1+0.2
0.4+0.1%
0.1+0.1
0.3+0.1
0.6£0.2
1.1+0.2°
8.0+0.6%
0.5+0.2%
0.8+0.1%
10.6+0.9°
103.5+2.0
36.5+1.2%

67.0+1.7

43.1+£1.3*

23.9+2.2%

21.942.4°

2.0+0.3%

1.3+0.2*
11.0+0.4*

6.20.7"
2.2¢0.3"
14.8+0.6"
2.0+0.3
4.7+0.5°
14.7+0.3°
3.940.2"
10.7+0.6"
9.5+0.3
1.6+0.2°
0.240.2
0.240.2
0.7+0.1°
0.2£0.1
0.3+0.3
0.7£0.2
1.6£0.1°
10.3+1.0°
0.9+0.2°
2.120.6"
16.6+1.2"
104.0+1.8
29.9+1.6

74.1+2.8

38.8+1.6°

35.3+1.9°

32.5+2.9°

2.8+0.3

1.6+0.1°
11.6+0.2°

11.9+1.1°
4.9+0.6°
23.6+0.9%
3.8+0.5
13.2+0.7%
7.8+0.5%
3.5+0.3%
8.7+0.4%
4.9+0.2
0.9+0.1%
0.1+0.1%
0.2+0.1%
0.3£0.1
0.1+0.1
0.2+0.1%
0.4+0.1%
0.9+0.2%
6.2+0.4%
0.4+0.1%
0.6+0.2%
9.9+0.6%
102.5+1.9
57.4+1.4%

45.1+1.6

24.9+1.0°

20.2+1.0%

18.6+1.9%

1.6+0.2%

1.6+0.1%
11.6+0.6°

9.240.8"
3.8+0.4°
19.1+1.2°
3.4%0.3
10.60.8°
6.320.3°
2.940.2°
6.2+0.9°
4.7%0.3
1.2£0.1°
0.3x0.1°
0.50.1°
0.30.2
0.2+0.2
0.50.1°
0.840.1°
1.5£0.2°
10.30.8°
1.240.3
1.0£0.1°
18.2+1.0°
102.2+1.1
46.1£2.3°

56.1+1.9

20.1+1.1°

36.0+2.1°

33.5+3.1°

2.540.4°

1.8+0.1°
13.4+0.5°
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%5 WWAIRAKTFEERTAE. EANLFNRE R IE RS AT B T 14 EE 51 (%)
Tab.5 The fatty acid changing rate (%) in liver, muscle and mesentery in fish around test

14:0 -47.5 -20.5 -22.7 20:3n-3 100.0 100.0 150.0
15:0 -38.1 -29.0 -225 20:4n-6 44.4 75.0 0.0
16:0 -38.3 -10.3 -19.1 22:3n-3 50.0 100.0 100.0
17:0 —44.4 -9.1 -10.5 22:4n-3 33.3 0.0 150.0
18:0 —44.4 -31.9 -19.7 18:3n-3 140.0 16.7 100.0
16:1 -33.3 -7.0 -19.2 18:4n-3 11.8 455 66.7
18:1 -19.4 -15.2 -17.1 20:5n-3(EPA) 67.5 28.8 66.1
20:1 —42.2 -13.0 -28.7 22:4n-6 257.1 80.0 200.0
22:1 -39.8 -8.7 -4.1 22:5n-3 55.5 162.5 66.7
18:2n-6 60.0 33.3 33.3 22:6n-3(DHA) 102.2 56.6 83.8
20:2n-3 150.0 0.0 200.0
3.2
(Mehner et al, 1994) :
220g , ,
0.175%, 32d : ,
7.50%, 2869 (Lateolabrax : :
japonicus) 9 ( , PUFA(33.5%)
2003); 8.25¢ (Sciaenops ocellatus) (23.9%) (20.2%),
15d 18.80%( , 2002), 30—50g SFA(57.4%) (36.5%) (30.3%)
(Pagrosomus major) 15d 7.05%(
, 2000), 749 (Silurus meridionalis) ,
30d 14.30%( , 1999) , )
, (Eriocheir sinensis)
, () ,
(Zamal et al, 1995; Miglavs et ( )
al, 1989) 220g , (Zamal et al, 1995; Wen et

al, 2006)

SFA  MUFA
PUFA, , PUFA



1252 43
SFA MUFA , 23(2): 167—163
, SFA MUFA, 16:0 18:1n-9 ' ' » 2003.
20:1n-9  22:1n-11 B- 2000 1 49(4): 458—465
(Sargent et al, 2002); PUFA . 24(3): 206210
B- ! , , , 2002.
(Tidwell et al, 1992; Sidell et al, 1995; McKenzie et al, . , 26(1): 67—72
1998) SFA MUFA ) Bell J G, 1998. Biology of Farmed Fish. Sheffield Academic
PUFA Press, Sheffield, UK, 1—114
] Bilton H T, 1973. The effect of starvation and subsequent feeding
(Mourente et al, 1992; Tocher et al, on survival and growth of Fulton Channel sockeye salmon
1992) fry, Oncorhynchus nerka. J Fish Res Bd Can, 30: 1—5
Brodtkorb T, Rosenlund G, Lie &, 1997. Effects of dietary levels
DHA EPA DHA/EPA ! of 20:5n-3 and 22:6n-3 on tissue lipid composition in juve-
DHA EPA , DHA EPA nile Atlantic salmon, Salmo salar, with emphasis on brain
, DHA A4 and eye. Aquaculture Nutrition, 3(3): 175—187
, Dobson S H, Holmes R M, 1984. Compensatory growth in the
DHA  B- NADPH rainbow trout, Salmo gairdneri Richardson. J Fish Biol, 25:
649—656
2,4- -CoA 8 2 - Kiessling A, Johansson L, Storebakken T, 1989. Effect of reduced
B- feed ration levels on fat content and fatty acid composition
. DHA EPA in white and red muscle from rainbow trout. Aquaculture, 79:

(Tidwell et al, 1992; Sidell et al, 1995;
McKenzie et al, 1998)

DHA EPA
(Brodtkorb et al, 1997; Bell, 1998)
, 220g
8—32d
SFA  MUFA ,
PUFA DHAJ/EPA
, SFA
MUFA , PUFA, DHA ,
PUFA
, 32d ,
, , , 1999.

169—175
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THE EFFECTS OF STARVATION ON FAT AND FATTY ACIDS COMPOSITION IN
PACIFIC SALMON (ONCORHYNCHUS spp.)

CHEN Bin, FENG Jian, WU Bin, PENG Qi
(Institute of Aquaculture, Guangxi University, Nanning, 530004)

Abstract This experiment was conducted to determine the effects of starvation on fat and fatty acids composition in
grower fish of Pacific Salmon (Oncorhynchus spp.) by fasting test. The results indicated that fat in fish body was main
energy resource for Pacific Salmon during the starvation. Pacific salmon consumed liver fat on early starvation stage
mainly and the consumption of energy was relatively low. On middle and later starvation stages, fish consumed mesentery
fat and muscle fat for energy resource mainly and the consumption of energy rose obviously (P<0.05). After starvation, the
proportion of saturated fatty acids (SFA) and Monounsaturated fatty acids (MUFA) reduced significantly, Polyunsaturated
fatty acids (PUFA) proportion as well as the rates of docosahexaenoic Acid (DHA)/Eicosapentaenoic Acid (EPA) and w

6PUFA/w3PUFA elevated significantly (P<0.05). The grower fish of Pacific salmon under starvation could utilize fatty

acids in tissue fat selectively. On starvation stage, the fish got energy by oxidation of SFA and MUFA mainly, while PUFA,
especially DHA was seldom utilized for energy. The proportion of fatty acids in fat of liver, muscle and mesentery were
different, so that the consumption degree of fat in above tissues also showed difference on starvation stage. The test con-
siders that the fish utilized SFA and MUFA in fat of different tissues mainly, and therefore it saved body protein and PUFA
in fat for keeping important life activities.

Key words Pacific Salmon (Oncorhynchus spp.), Starvation, Fat,

Physiology, Fatty acids



