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The effects of three oil sources and two anti-fat liver factors

on the growth, nutrient composition and serum biochemistry
indexes of Lateolabrax japonicus
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Abstract: Japanese sea bass (Lateolabrax japonicus ) were fed by six diets for 8 weeks to study the effects of
different diets on the growth, nutrient composition, fatty acids composition and serum biochemistry indexes of
fishes. Five formulated diets all contained about 9. 79% lipid content with different lipid sources: fish oil,
mixture of fish oil and corn oil (1.34 1), mixture of fish oil and soybean oil (1.34: 1), the rest two formulated
diets contained fish oil and more choline ( 100g* kg 1) and carnitine ( 350mg* kg 1) added respectively. “Iced
trash fish” (Saurida mmbil) were used as control diet. The results showed the tolerance to fat liver of Japanese
sea bass was weak and the detrimental effects would be seen if fishes were fed by a large quantity of “iced trash
fish” for long time. Different lipid sources made no significant difference on the growth of Japanese sea bass
when its EFA requirements were met, but they could take some effects on the lipid deposit in fishes. Choline and
carnitine had some effects to reduce the lipid of the fish.
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Tab.1 The composition of experiment diets (%)
( diets) 1 2 3 4 5 6
(fish meal) 46.74 46. 74 46. 74 46.74 46.74
(wheat midding) 20. 48 20. 48 20. 48 20.48 20. 48 (iced trash fish)
('soybean meal) 20 20 20 20 20
(fish oil) 4.67 2.67 2. 67 4. 671 4.67
(‘corn oil) / 2.00 / / /
('soybean oil) / / 2.00 / /
(beer yeast) 4.11 4.11 4.1 4.1 4.1
( Ca( H,PO,) ,*H,0) 1 1 1 1 1
(mineral mixture) 1 1 1 1 1
(vitamin mixture) 1 1 1 1 1
Ve (‘ascotbic acid phosphate ester) 0.5 0.5 0.5 0.5 0.5
Vi( tocopherol acetate) 0.01 0.01 0. 01 0. 01 0.01
[c2 (0 starch) 0.3 0.3 0.3 0.3 03
( choline chloride) 0.2 0.2 0.2 1.0 0.2
(I= carnitine) / / / / 0.035
( moisture) 28.61 2.2 28.74 29.04 29.07 78. 34
(% ) (protein, % dry wt) 47.62 47.17 47.36 48.10 48.57 .28
(% ) (lipid, % dry wt) 9.98 10. 03 9.2 9.7 9.60 7.35
(% ) (ash, % dry wt) 12. 80 12. 87 13. 00 12.81 12.75 9. 64
:@©  100g : 12. 87g, 47.424¢, 4.203g, 16. 38g,
1. 078, 3. 826¢, 4.419¢, 0.033g, 0. 22¢g, 0.043g, 0. 002g, 3.233g,
6.575%; @ 1000g 1V 52, Vi 52, Viede, Vi 0.0lg, Vide V,40g V,5g V,4.8¢g,
20g, 10g, 0.6g, 1. 5g, 200g, 622.99¢

Notes: W To contain as unit/100g mineral mixtue: Ca(H,P0,) ,* H,0 12 287g, cakium lactate 47. 424g, NaH,PO,* 2H,0 4.203g, K,SO,
16. 383, eSO, TH,0 1. 078g, ferric citrate 3. 826g, MgSO, 7H,0 4. 419¢, MnSO ,H,0 0.033g, CuSO,*5H,0 0. 02g, CoCl,* 6H,0
0.043g, K10, 0. 002g, NaCl 3. 233g, KCl 6. 575g

pyridoxine 4g, viamin B}, 0. Olg, menadione 4g, tocopherol acetate 4g, vitamin A S5g, vitamin D; 4. 8¢, nicotmic acid 20g, Ca

@ To contain as unit/ 1000g viamin mixture: thiamine S5g, rboflavin Sg,

pantothenate 10g, biotin 0.6g, folic acid 1. 5g, inositol 200g, cellulose 622. Pg
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158. 72£18. 57¢

(3m X 2m X 1m) 3 , 18 , 16
, 12h, 24.93%1. 23C, 7.99£0. 58mg L™ ', 0.94%
0.33mg*L” ', pH  7.75%0.45
3d, .
3.5%, \ 7%, 2~ 3cm
2% 10 9: 00 5: 00
8
2
Tab.2 The fatty acids composition of experiment diets (%)
( diets) 1 2 3 4 5 6
2SFA 28.00 27. 15 27. 50 32.00 29. 50 40. 03
SMUFA 34.45 33.60 28. 80 33.35 34.25 18. 70
2n— 6 PUFA 8.20 17.25 19. 45 7.70 7.85 5.33
2n— 3 PUFA 27.15 20. 40 21.70 24.15 26. 15 3.3
2n— 3 HUFA 24.45 16. 65 17.75 21.75 23.70 3R.65
DHA/ EPA 1.48 1.13 1.26 1.25 1.43 4.37
18 In— 9 n— 3 HUFA 0.8 1.39 1.06 0.8 0.82 0.33
1.2
, 24h 4 ,
, , , ; , 2
, , 12000r* min™ ' 10min, -20C
105°C 550°C
3000r*min~ ' 10min 7170
VITRAS 750 x RC - (4 1)
GG9A : FFAP (30m x 0. 53¢m x 1.2
Um) ; (FID); 160°C, 20Cemin” ' 220°C, 25min;
270°C; 20mL*min ', 10mL*min™ '
1.3
=+ s Duncan (P<
0. 05)
2
2.1
, ) , , 5 )
.3 4d

1% ~ 3% ,
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2.2 6
3 2 8 o 2
5 (P<0.05), 5
(P> 0.05)
3 6
Tab. 3 The effects of six diets on the weight gain( WG), significant growth rate( SGR) and protein efficdency ratio( PER)
( diets) 1 2 3 4 5 6
(g) initial wt 145.817.2  15236%2.30 15498%2.16 147.93 £0.29 161.671£20.79 189.57 £15.56
(g) final wt 285.2616.54  305.59F14.09 294.92125.30 281.80%22.75 3(9.85121.20 464.71t4. 2
(%) (WG) 95.8718.83*  100.51%6.30" 90.25t4. 04°  90.41£3.8*  R.67111.86¢ 14. % *15 w0
(%) (SGR) 1.18%0. 08¢ 1.2%0.05° 1.13%0 04 1. 13£0. 4 1.15%0.11° L57%0. 11
(PER) 0.80%0. 4 0. 841£0.04° 0.78 £0.03® 0.78%0. 03® 0.77%0.11° 1. 48 £0. 09
(P< 0.05) [5]

Notes: within the same row, values with different superscripts are significantly different (P < 0.05), and weight gain( WG), significant growth

rate( SGR) and protein efficiency(PER) were ntroduced by reference| 5]

2.3 6
4 (P> 0.05), ,
(P< 0.05), , (P> 0.05)
, , (P<
0.05) , , (P> 0.05)
2 2
(P< 0. 05), (P> 0.05)
4 6
Tab.4 The effects of 6 diets on the relative weights of carcass (%)
( diets) 1 2 3 4 5 6
(CH 1. 46%0. 06" 1.45%0.06" 1.447%0. 09" 1. 46%0. 05 1. 47%0.09* 1.69%0 17
(VR) 8.26%0. &3¢ 7.70E£1.25%  7.46E1.06%  7.5%%0. 64 8.01£0.62° 6.9810. 66"
(HSI) 0.88%0. 132 0.89%0.13= 0.87%0. 100 0.85%0. 112 0.8=10.10¢ 1.09%0. 142
(IPFR) 4.29%0. M2 3.35%0.95> 3.74%0. 97c 3. 73E0. 53 4.28%0.63% 3.33%0. 47
(TR) ol. 74%0.83*  92.30%1.25>  ®2.54%1.06° . #4F0.64" 91.9F0.62°  93.02F0. 6"
(P< 0.05) [6]
Notes: Within the same row, values with different superscripts are significantly different ( P< 0.05), and condition factor( CF), viscus
ratio (VR), hepatosomatic index (HSI), mtraperitoneal fat ratio( IPFR) and trunk ratio (TR) were ntroduced by reference| 6]
2.4 6
1 6 (P>
0.05), (P< 0.05) 6
, (P<0.05)
(P<0.05), ,
(P> 0.05) (P< 0.05),

(P> 0.05), (P< 0.05),
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Fig. 1 The effects of 6 diets on the nutrient composition of Lateolabrax japonicus
(a) (moisture) ; (b) (protemn) ; (¢) (lipid) ; (d) (ash)
(P< 0. 05)
Notes: within the same tissue, values with different superscripts are significantly different( P < 0. 05)
2.5 6
(2 (LIPA) (P< 0.05),
(TG) : (P< 0. 05) ( CHOL)
(HDI-C) (LDI-C) , 3
, 3 LDI-C/ HDI-C
: (P< 0.05)
2.6 6
5 6 6 ,
18" In- 9/n- 3HUFA
. DHA/ EPA 5 n— 3HUFA ,
n— 3HUFA 27.57%, n-3 , n-6
R ,n— 6 n-
, n— 3HUFA 83.89%%,
, 18 In- 9/n- 3HUFA

) (P<0.05), 22.12
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Fig.2 The effects of 6 diets on serum biochemigry indexes of Lateolabr ax japonicus

(a) (LIPA) ; (b)
(LDL- C); ()

(e)

(TG); (c)

/
(P<0.09

(CHOL): (d)

(HDL- C):

(LDL- C/HDL- C)

Notes wihin the same group, values with different superscripts are significantly different( P < Q 05)

56 (% )
Tab.5 The fatty adds composition of muscle of Japanese sea bass ( % totd fatty acids)
( diets) 1 2 3 4 5 6
SSFA 2. 62%0.27° 30.59%0. 41 2.87%1. 03" 31.61%0. 412 32.76 0. 66 33.96%0. 35
SMUFA 31.51%0. 10° 27.35%1. 75 2.55%1.25" 28.59%1. 21" 29.95%0. 85« 32.45%2.2%
Sn— 6PUFA 8 40%0. 20° 12.95%1. 65 15. 15%0. 15 9.15%0. 4 8. 5410.94 6.00%0. 20"
>n- 3PUFA 2. 14%£0. 4° 25.61£1.91® 24.91£0. 79" 2. 402, 20° 25. 00£4. 20° 24. 80 £2. 601
Sn- 3HUFA 25.25%0.454 24.05%2. 053 23, 30%0. 900 27.90%1.80" 24.10%4. 10> 23.65%2. 15
DHA/ EPA 3. 18%0. 17¢ 3.0%0.14° 3.16%0. 09" 2.8+0. 19® 2.55%0.27" 5.95%0. 22¢
18 In— 9/n— 3HUFA  0.93%0. 5% 0. 84%0.04* 0.85%0. 05" 0.75%0. 06 0.90%0 16* 1.01%0. 13
(P<0.05)

Notes: within the same row,

values with different superscripts are significantly different (P < 0. 05)

6 6 (% )
Tab.6 The fatty acids composition of liver of Japanese sea bass ( % tota fatty acids)
(diets) | 2 3 4 5 6
SSFA 24.55%1.15% 23.5010. 01%° 22 41%1. 40 25.33%0.27" 24. 6110. 21%¢ 4. 07%2. 25¢
XMUFA 40. 6010. 40° 34.70%1. 00 3. 603, 0" 36. 26 +0.44"> 36.3810. 08 55.1713. 87
Sn— 6PUFA 10. 89t 2. 29° 16.55%0. 4% 18. 45£3. 06" 9.02%0. (v* 8. 851+0.45° 3.00%0.26°
>n— 3PUFA 21. 15%0. 55° 23.25%0. 15 23.55%1. 85" 2%.43%0.27" 26.51£0.51° 5.26%0. 74
Sn— 3HUFA 19. 80%0. 700 21.10%0. 6000 21. 50 1. 50b¢ 2.90%0. 30¢ 25.20%0. 70! 5.26%0 74
DHA/ EPA 2.0310. 8* 3.2%0.12" 3.2910. 34" 3.36%0. 07" 4.0%0.19" 6.62E1.01°¢
18 In- 9/n— 3HUFA 1. 39%0. 07° 1.20%0.03° 1.13F0.17 1. 10£0. 01* 1.01£0.03* 7.63%1. 61

: (P<0.05)
Notes: within the same row, values with different superscripts are significantly different (P < 0. 05)
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