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38.5%, 15.1 %, 24.3% 1.3% 1 40 ,
54% 16108. 71kJ/ kg( 18. 76K/ g, (XY9710, )
35.45k/ g, 14.59K)/ g ) 4 2mm , -2
1 (%)
Tab.1 The percentage d ome polyunsaturated fatty acids (PUFA) infish ail ,corn ail lecithin and soybean ail ( %)
Fatty acid Fsh oil Gorn oil Lecithin Sybean ol
Ci18 2 10.1 51.3 40.6 55.4
Ci18 3 3.0 0.0 6.2 6.5
C20+22 20.6 0.0 6.4 0.0
Tatol 33.7 51.3 53.2 51.9
1.2 ,
110g, (3 x2 x1.5n7) 7d( ,
1% -
) : :
15 : (HP5890)
, 9:00 16: 00, 7170 ,
1L.5%—=3% 2 , 2 )
56d 3 6
8 —2h , 14+3.0 , ) ) 4m,
7.85+0.21mg/L pH7.1+£0.1, 0.2+ H E
0.02my/L 7.85 £ 0. 21ng/ SPSE1L. 5
L pH7.3+0.2, 0.2+0.02mg/L , ,
1.51+0.16, 5.8+02m/L, , LD
0.101+0.07ngy/L 0. 110 + 0. 014mg/ L , Tamhare s T2
1.3 2 , 0.05, 0.01
( 2,
; 2 , 6 2
) ) , 2.1
/ , / 56d )
, / , (P>0.05) ,
( 3cm ) -5
2
Tab.2 Theinitid body weight (IBW) find body weight (FBW) ,edific gowth rate(SGR) ,and feed dfidency(FE) infishfed differert diets
Qow (9 BW (9 BW (%) R (%) RR FE
Fshail 109.2+£9.7 250.7+27.4 97.78+1.50 1.48+0.08% 66. 67 + 3. 68°
@rn oil 112.1+10.2 262.3+31.5 97.78+1.33 1.52+0.12° 68.97 £ 4.492
Lecithin 111.7+9.8 295.7+37.5 97.78+1.52 1.74+0.09° 82.65+5.79"
Sybean ail 112.0+8.8 266.9+34.1 95.56+1.64 1.55+0.10% 71.94+4.67%
: (P<0.05) (%) = ! x 100, (SGR) =100 x
(Inwz - Tnwg) / t. (FE) =100 (W2- wy)/ C Wy W t .C

Note :Means with different superscripts within the same column are dgnificantly different ( P <0.05) . Qunviva rate(SR) % = (the number of fish a the end
o teg) - (the number of fish a the begnning of test) x 100 ,gecific growth rate (RGR) % =100 x (Inw, - Inwy) / t feed ficiency (FE) =100 x (w, - wy)/ C.
Where w; isthe initid body weight of fish in each experimentd group wisthefind body weight of fish in each experimental group ,t =feeding daysd fishin each
experimenta goup , C=feed intake o fish in each experimenta group.
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2 (P>0.05)

(P<0.05) ,
271%,23% 21 %,; ,

3
Tab.3 The condtion factor (CF) ratio of fat in mesentery/ body (RAVB) and ratio of liver/ body (RLB) ,contert of lipid in liver (ALL) of fishfed dfferert dets
Gowp CF RAVB RB aL
Fishal 1.84+0.152 3.17+0.46° 0.92+0.06° 15.09+1.332
@m ail 2.04+0.09° 2.20£0.31° 0.99+0.08% 13.45+1.21°
Ledithin 2.02+0.07° 2.52+0.29° 1.08+0.06° 13.13+1.56°
Sybean ol 1.82+0.13? 3.07+0.36° 0.94%0.07° 12.43+1.08°

: (P <0.05) Note :Means with different superscripts within the same column are sgnificantly
different ( P <0. 05)

2.2 ,
2.3
4 4 4 ,
4 ,
(P<0.05) , (p<
, ; 0.05) ,
3 (P<0.05)
4 (%)
Tab.4 Chemicd conpostion o the musde of fish fed differert diets ( %)

Qouwp water lipid protein ash

Fish ail 72.9£0.597 5.80+0.19% 17.95+0.21° 1.34%0.03

Qrm ol 71.7+0.34° 6.95+0.21° 17.66+0. 24 1.32+0.05

Ledithin 71.5+0.61° 6.74+0.18" 18.62+0.27° 1.36+0.04

Sybean ol 71.2£0.49° 6.28+0.20° 18.60+0.13" 1.37+0.03

3 Note:The sare as Tab. 3.
2.4 3 ,

n6 , n3
(3 SFA) (3 MU-
FA) (Y PUFRA) 2.5
(> m6RUFA) 3 (Y
3 PUFA) 5 5 )
6 6 ;
n3
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3 , 3
: (P
<0.05) ,
5 (%)
Tab.5 The ratios of faty adidsin lipid of liver ,back muscle and mesertery o fish fed different diets( %)
Tissue Gowp S A > MUFA > PUFA > m6PUFA > 3FUFA
Fish ol 28.9%3.1 28.4%3.3 41.7+2.9 14.5+1.0% 21.2£2.7°
Qrn ail 30.0+3.3 28.7+2.3 40.1+4.5 18.2+2.3° 21.9£2.2°
Liver Lecithin 33.4+2.8 27.5%2.9 38.6+4.0 16.7+1.8° 21.9+1.8°
Sya ol 29.8+2.7 25.2+2.8 44.6+3.6 17.9+1.5° 26.7+2.0%
Fish ol 39.5+3.8 34.3%3.1 25.4+2.1 9.7+1.1% 15.9+1.2°
Q@moail 34.5+3.0 37.9%4.6 27.6+2.9 18.3+2.3° 9.3+0.8"
Musdle Ledithin 36.3%£3.5 36.8£2.8 26.2%3.1 16.4+2.2° 9.8+1.1°
Syaoil 34.6+4.2 35.9%3.7 26.4%3.0 15.0+0.9° 11.4+1.8°
Fishail 56.7+6.1 14.4£1.1% 28.3%3.2 18.6+2.3% 9.7+1.0°
Qmoail 54.2+5.3 11.2+1.5° 33.9+3.5 26.8+2.9° 7.1£0.7°
Mesentery Lecithin 52.5+5.0 12.3+1.8%° 34.7+4.2 27.4+3.7° 7.320.6°
Sya oil 51.2+6.4 14.4+1.42 32.9+2.9 25.1+2.3° 7.820.7°
3 Note:The sare as Tab. 3.
6
Tab.6 Biochemica index of plagmaof fishfed differert dets
Gouwp Fshail @rn ail Lecithin Sybean oil
LIPAQ/L) 115 + 262 126 + 272 190+31° 221 +£39°
ASTU/L) 235+ 71 246 + 62 157 £ 49 217£81
TG(n nol/L) 2.78+0.61 3.71£0.75 3.86+0.66 3.83+0.91
CHOL (n mol/L) 5.58+0.64 5.79+0.51 5.16£0.82 5.40+0.43
HDL-C(g/L) 1.59+0.18% 2.44+0.41° 2.16+0.26° 2.14+0.30°
LDL-C(g/L) 0.58+0.11° 0.88+0.23" 0.54+0.09% 1.04£0.20°
3 Note:The same as Tab. 3.
3 [4—s] ’ 1
3.1 3.2 ,
) ) n3
, c0 5 c2 678
) ) C05 C26,
, [9]
n3
3 ,r6
[4,5] 3 ,
nmr3 C205 C26



260

30

20 %

[1011]

3.3

[1]

, 15%

Argent J. McBwy L Lipid nutrition of merine fish during early devel-

[2]

[3]

(7]

[81]

[9]

[10]

[11]

opment :current gatus and further direction [J]. Aquaculture 1999,
179(4) :217 —229
Ulati S. K. AshesL R. Hydrogenation of eicosgpentaeroic and do-
oosshexaeroic acids and their incorporationfat [J]. Animal Feed Sdi-
ence and Technology. 1999. 79(15) :57 —64
Gommittee on Animel Nutrition Board on Agriculture Nationd Re-
search Qouncil . Nutrient Requirementsof Fish[M]. Washingon :Nar
tionad Academy Press . 1993:71
Rainuzzo J. Reitan K. The dgnificance of lipids a early dagesof mer
rinefish:a review [J]. Aquaculture 1997 ,155(2) :103 —115
Sargent J.Bell G. Recent developmentsin the essentid fatty acid nu-
trition of fish [J]. Aquaculture 1999 ,177(2) :191 —199
FengJ JIA G:Sudeson the Faity Liver Diseases Resuted from Dif-
ferent Levels in Sdaenops oodlatus Diets [J]. Acta Hydrobidogica
Sinica , 2005 ,29(1) :61 —65. [ ,

,2005,29(1) :61—
65]
Haver J E. Fish Nutrition[M]. (second edition) Londen :Academic
Press. 2003 ,211 —220
Koven W. , Barr Y., Lutzky S. The dfect of dietary arachicbnic
acid (20 4n6) on growth ,survival and resgance to handing sress
in glthead seabream ( Sparus aurata) larvae [J]. Aquaculture. 2001.
193(1) :107 —22
Rollin X ,PengJ, pham D, & al. The dfects of dietary lipid and
grain difference on polyunsaturated fatty acid compostion and conver-
don in anadronous and landocked sdnon ( Salmo salarl.) par
[J]. Comparative Biochemigry and Physology. 2003 ,134(2) :349 —
366
Geurden |. Marion D ,Charlon N, & a. Qonparion o dfferent oy
bean phogpholipidic fractions as detary supplements for conmon cap.
Cyprinus carpio larvee [J]. Aquaculture ,1998,161(1) :225 —235
Fortagne S, Geurden |. Eacefre A idologica changes induced by di-
etary phogpholipidsin intesine and liver of connon cap ( Cyprinus
carpioL. ) larvae [J]. Aquaculture 1998 ,161(1) :213 —223



3 4 261

EFFECTS OF FOURDIETARY L IPIDS ON THE PERFORMANCE OF GROWTH AND
BODY COMPOSITION IN PACIFIC SALMON, ONCORHYNCHUY

FENGJian and QIN Zhi-Bieo
(Cdlege d animal Science and Techndogy, Guanxi University , Nanning  530005)

Abgract :An 8week growth experiment was conducted to tes four lipids on Pacific sdlnon, Oncorhynchuy. The fishes (initia
body weight ca. 110g) in triplicate groups were fed with 11. 5 % of each lipid included into basc diet in cement ponds . The re-
sults showed thet the sunviva rate (SR) of each group was smilar ,but the specific growth rate (SGR) o fish fed oybean lecithin
det were sgnificantly higher than that of other three lipid groups ( P<0.05) , nore than 27 % ,23 % and 21 % to fish fed fish
oil diet, soybean ol diet and corn il diet , repectively. Thefeed dficiency (FE) of fish fed soybean lecithin diet , soybean ail
diet and corn ail diet were sgnificantly higher than that of fish fed fish ail diet (P <0.05). The conterts of lipid in liver and
mesentery of fish fed corn oil ,2ybean lecithin diet and oybean oil diet were in different degree lower than those of fish fed fish
oil diet ,but the contentsaf lipid in muscle were relatively higher than those of fishfedfish oil diet. The ratiosdf total polyunsatu-
rated fatty acids ( Y PUFA) inlipid of liver ,muscle and mesentery of fishfed four lipid sourceswere dightly different ,but the rar
tiosdf totd 3 polyunsaturated fatty acids ( Y 3-PUFA) in lipid of liver ,muscle and mesentery of fish fed corn il , oybean
lecithin diet and oybean oil diet were sgnificantly lower than those of fishfed fish oil diet and the raios of totd n-6 polyunsatu-
rated faty acids( 5 6- PUFA) were significantly higher than those of fish fed fish cil diet (P <0.05). The indices o plasma of
lipolytase (Lipa) ,cholegterol (CHQL) ,trigyceride (TG and high dendty lipoprotein (HDL-C) in fish fed corn oil , soybean
lecithin diet and soybean oil diet were in different degree higher than those infishfedfish ail diet. No pathologica changes were
found infish fed dl four different lipid diets throughout the examinations of anatormy and higology. The experimenta results indi-
cate that ybean lecithin isoptima dietary lipid in Pacific salnon feeding with soybean oil and breeding in freshweater. Gorn ail
andfish oil showed same dfect on the performance of gronth. All four lipid diet did not show negative dfectson hedth and qudity
to Pacific salnon.

Key wor ds : Oncorhynchuy ; Nutrition; Lipid; Gowth



