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Effects of dietary lipid sources on the morphology and
biochemical index of Carassius auratus Gibelio
YU Ye-bing'® '™ #*® JIANG Shi-gui'® '°, LIN Hei-zhao'™ '°, WANG Yu-heng’, WANG Ai-ming™* **

(1. a. South China Sea Fisheries Research Institute; b. Chinese Academy of Fishery Sciences China Key Laboratory of
Fisheries Genetic Resources & Aquaculture, Chinese Academy of Fisheries Sciences, Guangzhou 510300, China;
2. a. Department of Ocean Technology; b. Key Laboratory of Aquaculture and Ecology of Coastal Pool of Jiangsu Province,
Yancheng Institute of Technology, Yancheng, Jiangsu 224051, China; 3.College of Animal Science and Technology, Nanjing
Agricultural University, Nanjing 210095, China)

Abstract: To investigate the effect of dietary lipid on the body and blood biochemical parameters of Carassius auratus
Gibelio, five diets containing 4% of either fish oil, soybean oil, lard, peanut oil or mixed oil (fish oil soybean oil

lard=3 4 3) were fed to five groups of fish (average initial weight(6.04+0.05) g) respectively for 60 d. The results
showed that the hepatosomatic index (HSI) and visceral-somatic index in lard group were the highest with HSI
significantly higher than that in fish oil group and with visceral-somatic index significantly higher than that in mixed oil
group (P<0.05). There was on significant difference in condition factor among different groups (P>0.05). The contents of
total protein (TP) and albumin (ALB) shared the same change pattern with those significantly higher in fish oil group
than in lard group (P<0.05) and with no significant difference among other groups (P>0.05). The activity change of
glutamic oxaloacetic transaminase (AST) was similar to glutamic pyruvic transaminase (ALT), which were both
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significantly higher in lard group than in fish oil group (P<0.05) and no significant difference was observed among other

groups (P>0.05). The concentration of triglyceride (TG) in fish oil group was the lowest followed by that in the soybean
oil group, which were both significantly lower than that in mixed oil group (P<0.05). The concentration of the high

density lipoprotein-cholesterol (HDL—C) in fish oil group was the highest followed by peanut oil, which were both
significantly higher than that in lard group (P<0.05). As for GLB, total cholesterol (TC), blood glucose (BGLU), low
density lipoprotein-cholesterol (LDL—-C), alkaline phosphatase (AKP), cortisol, insulin (Ins) and glucagons (Glu), there
was no significant change among five groups (P>0.05). These results explicated that the fish oil was the best suitable

lipid source followed by soybean oil, peanut oil and mixed oil, while lard was the least suitable.

Key words: Carassius auratus Gibelio; dietary lipid source; morphology blood biochemical index
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Table 1 Nutrient content of trial diets

% 1% % I(kIg™)
37.76 6.04 10.42 17.18
37.67 6.03 10.37 17.38
37.83 6.17 10.40 17.44
37.16 5.97 10.43 17.32

37.62 5.76 10.41 17.21
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Table 2 Fatty acid composition of trial diets %

C14IO C]sZO Clh:O C17IO C]gIO Czqio C21ZO sz:O Cz4IO 2* -

4.71 0.81 17.4 0.72 3.74 0.44 0.04 0.20 0.13 0.65 28.84
0.75 0.06 1453  0.20 443 0.33 0.06 0.33 0.11 0.05 20.85
1.02 0.10 15.68 0.16 4.06 1.18 0.03 1.97 0.86 0.16 25.22
1.10 0.10 19.88  0.18 542 0.37 0.02 0.31 0.15 0.15 27.68
1.26 0.13 17.19  0.19 4.56 0.40 0.04 0.37 0.17 0.25 24.56
T— - -9— Ci6:n—7 Ci5:n-9 Cy0:N-9 Cpin-9 Cpsin-9
0.26 6.44 19.80 2.87 3.11 0.46 32.94
tr 1.04 29.65 0.36 0.05 0.03 31.13
0.02 1.47 31.03 0.96 0.21 0.07 33.76
0.01 1.76 30.01 0.68 0.29 0.07 32.82
0.02 1.85 27.56 0.81 0.76 0.09 31.09

C1523n—3 C]7I6n—3 Cy0:4n-3 Cy:5n-3 C,:6n-3 Ci3:2n-6 C18:3n—6 Cy:4n—6

0.68 0.1 2.55 8.84 9.25 14.37 0.12 0.55 36.46
0.12 tr 0.45 1.82 2.13 42.75 0.05 0.07 47.39
0.24 0.02 0.52 2.41 1.62 34.53 0.25 0.10 39.69
0.16 0.03 0.51 1.24 1.50 34.16 0.19 0.10 37.89
0.26 0.02 0.57 2.63 2.79 36.45 0.22 0.11 43.05
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Table 3 Hepatosomatic index and visceral-somatic index of
Carassius auratus Gibelio with different lipid sources (P<0.05)
1% 1% 1% (P>0.05)
(4.60+0.37)b (16.30+2.58)ab 3.18+0.10 (P<0.05)
(5.21+£0.77)ab  (16.34+1.64)ab 3.35+0.15
(5.15+£0.62)ab  (16.61%1.59)ab 3.34+0.19
(5.35£0.70)a  (17.84+1.28)a 3.2240.15 (P>0.05)
(5.13+0.91)ab  (15.80+1.35)b 3.24+0.29
F 4 AEPERRFE RS REDAY M E S (L EHR
Table4 Serum biochemical indices of Carassius auratus Gibelio with different lipid sources
/ / / /
(gL (gL™) (gL™ (mmol-L™) (mmol-L™) (mmol-L™")
(41.58+3.31)a (24.48+3.08)a 17.10+3.02 7.47+1.18 (5.97+0.71)b 8.23+1.47
(40.86+4.90)ab (23.93+3.40)ab 16.94+2.76 7.05+£0.59 (6.20+1.43)b 8.64+1.85
(38.23+3.17)ab (22.80+3.88)ab 17.73+4.48 7.63£0.90 (7.14x1.21)ab 9.21£1.68
(37.13+£2.49)b (20.90+1.52)b 15.76+2.29 7.07+0.62 (6.86x1.16)ab 9.89+3.14
(39.45+3.99)ab (22.83+3.56)ab 16.54+2.58 7.41+0.88 (7.70£1.25)a 7.51£2.24
J(U-L™) /(U-L™Y /(U-L™) / (mmol-L™) / (mmol-L™")
23.57+4.16 (355.83+58.29)b (133.83+20.28)b 3.55+0.08 (1.90+0.25)a
23.33+3.27 (381.25+63.55)ab (135.00£21.63)ab 3.33+0.25 (1.58+0.24)bc
26.29+4.15 (413.29+34.74)a (150.17£11.63)ab 3.43+0.32 (1.81+0.24)ab
24.50+3.38 (426.25+29.17)a (154.38+12.28)a 3.35+0.27 (1.53%0.19)c
27.00+6.45 (403.50+55.37)ab (145.50+16.47)ab 3.32+032 (1.70+0.21)abc

2.3 A EIBERRIRXS 7 & R %

BB R R

*5 AREIEMIREASEREAHZKF

=2/ Table 5 Hormone levels in Carassius auratus Gibelio with
AL
different lipid sources
5 /
(ng'mL ) (pgmL ) (uU-mL )
306.82+128.62  646.57+247.67 2.96+1.41
(P>0.05)
197.47+68.94 806.70+£91.94 2.92+0.66
216.83+97.02 640.14+286.58 4.34+1.43
232.23+57.43 612.79+47.25 4.36+1.23
(P>0‘05) 241.51+97.29 632.27+162.28 3.43+0.95

(P>0.05)
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