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Table 1 The fatty acid composition of experimental lipids %
JiH Ttems i SR b1l FEHE Rl
Fish oil Soybean oil Lard Peanut oil Mixed oil

C12:0 0.09 0.01 0.07 tr 0.03
C14:0 6.03 0.10 0.51 0.03 2.25
C15:0 1.07 0.01 0.03 tr 0.02
C16:0 18.20 12.96 20.23 12. 46 15.55
C17:0 0.92 0.09 0.12 0.06 0.09
C18:0 3.53 5.57 5.96 3.93 5.09
C19:0 0.24 0.03 0.04 tr 0.02
C20:0 0.46 0.49 0.35 1.62 0.43
C21:0 0.04 0.02 0.01 0.01 0.01
C22:0 0.10 0.54 0.28 2.74 0.38
C24:0 0.02 0.12 0.06 1.07 0.09
12-Me, C14:0 0.08 0.01 0.01 tr 0.01
2-He-CPA 0.70 0.07 0.09 0.03 0.09
> SFA 31.73 20. 02 27.76 21.95 24. 06
Cl16:n-7 8.11 0.14 0.90 0.04 0.43
C18:2n-7 tr 0.03 0.09 tr 0.05
C16:3n-3 0.88 tr 0.01 0.03 0.01
C20:4n-3 3.71 0. 04 0.09 0.02 1.05
C20:5n-3 11.67 0.33 0.23 0.16 3.25
C22:6n-3 13.35 0.03 0.02 0.01 4.01
> n-3 29.61 0.40 0.35 0.22 8.32
7-Me,C16:n-6 0.34 tr tr tr tr
C18:2n-6 1.70 48.03 34.73 32.74 34.93
C20:4n-6 0.74 tr 0.02 tr 0.01
2. n-6 2.78 48.03 34.75 32.74 34.94
C18:n-9 17.47 30.86 35.21 43.81 30.23
C20:n-9 3.90 0.30 0.53 0.93 0.75
C22:n-9 4.65 0.09 0.27 0.17 1.08
C24:n-9 0.48 tr tr tr 0.02
> n-9 26. 50 31.25 36.01 44.91 32.08
> EPA + DHA 25.02 0.36 0.25 0.17 7.26

SFA A FIE iR 512-Me, C14:0:12-H 3k — + DU LR ;2-He ,CPA 2 — Ok — RN BEHE 1R ;7-Me,C16:n-6:7 — BT JE — 5%

Jos —6 — }& 1R ; EPA : C20:5n-3 ; DHA : C22:6n-3 ; tr- Ji & .

SFA . saturated fatty acids; 12-Me, C14:0; 12-methyl-myristic acid; 2-He, CPA . 2-hexyl-cyclopropaneoctanoic acid; 7-Me,

C16:n-6 ; 7-methyl-6-hexadecanoic acid; EPA; eicosapentaenoic acid; DHA ; docosahexaenoic acid; tr; trace.
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Table 2 Composition and nutrient levels of experimental diets ( DM basis) %

24 5 Groups

i H Items RiERTiH I il A R4
Fish oil Soybean oil Lard Peanut oil Mixed oil

J5URl Ingredients

f4 ¥y Fish meal 10 10 10 10 10

¥ Soybean meal 23 23 23 23 23

ZFEFFH Rapeseed meal 16 16 16 16 16

¢4 ¥ Peanut meal 6 6 6 6 6

H3#F# Cottonseed meal 7 7 7 7 7

XK Wheat middlings 16 16 16 16 16

/NFZ %k Wheat bran 12 12 12 12 12

ffi 7l Fish oil 4

il Soybean oil 4

¥ Lard 4

4 Peanut oil 4

VR A Mixed oil 4

ik 47 K Zeolite powder 1 1 1 1 1

R — 445 Ca(H,PO,), 2 2 2 2 2

WiR# Premix” 3 3 3 3 3

411 Total 100 100 100 100 100

# 7K S Nutrient levels®

HHE H HE Crude protein 37.76 37.67 37.16 37.83 37.62

Mg Crude lipid 6.04 6.03 5.97 6.17 5.76

K5 Ash 10.42 10. 37 10.43 10. 40 10.41

J % Total phosphorus 1.42 1.41 1.41 1.42 1.41

L BE Gross energy/ (MI/kg) 17.18 17.38 17.32 17.44 17.21

VW R 4 T 54 B 2 fi The premix provides following per kg of diet; VE 60 mg, VK 5 mg, VA 15 000 IU, VD,
3 000 IU, VB, 15 mg, VB, 30 mg, VB, 15 mg, VB,, 0. 5 mg, fl X nicotinic acid 175 mg, - fig folic acid 5 mg, Jl % inositol
1 000 mg, =¥ & biotin 2.5 mg,Z 45 calcium pantothenate 50 mg,Fe 25 mg,Cu 3 mg,Mn 15 mg,10.6 mg,Mg 0.7 g,

2 5 Measured values

1.3 AWt 5RFER

PRI (6. 04 £0.05) g 1Y fi e 5 77 4R A
525 B, Y195 1 A Ja  BEPLY o 5 4, BA 3 4
A AT 35 R, LUE O AR T KR
i (ELA2 82 em K 70 cm) Hro G55 Y 18] 4% 41 73
BB 1 AP R, IR A N 60 do

IR R R R GE, B 5 KAk 1k, K

ook By BOK R 30% o 5 A R B 3 K
(07:00,12:00,17:00) , H 40 % K 3% ~5% , M
ZRH A GRDRE B IR BF 22 20 min, £ R 25 R
30 minJ5 P AR BT ARE H AR R R
KBRS B AR, Kl (24 £3) C,pH 6.8 ~
8.0, A >5 mg/L. FRIHII LG AN, 257 24 h
HURE I 7 A AR AR
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Table 3  Effects of lipid sources on abdominal lipid rate and lipid content in muscle and hepatopancreas of

Carassius auratus gibelio ( wet weight basis) %

44 5] Groups

Wi H Items 191 A LicRlil A A Al
Fish oil Soybean oil Lard Peanut oil Mixed oil
1§ JIg % Abdominal lipid rate 1.63+0.31 1.54+0.43 1.50+0.38 1.52=+0.52 1.46 £0.37
i A B
m?ﬂqjﬂﬁ%a,ﬂ!‘ 1.70 £0.09 1.79+0.06 1.87+0.08 1.77x0.05 1.86 £0.04
Lipid content in muscle
in b o2
ERRAE o I % 1.69 £0.02° 2.35%0.06° 2.38+0.08" 2.08+0.04" 2.48+0.11"

Lipid content in hepatopancreas

AT BAE R AR A NG F R IR E R B3 (P <0.05), TR,

Values with different small letter superscripts in the same row mean significant difference (P <0.05). The same as below.



608 o B

% v M 23 %

2.2 AEEREXRE RN RSN
2.2.1 ANl 7 U506 S 7 AR AT e UE R 2 A
il 15 1 1 5 T

Hi 2% 4 R, A 20 1 T R A R 1 I T R
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B (P <0.05) i 40 AR & il 4L 19 JIE i
i T 05 P 2 TR I A A AE A i 4 (P < 0. 05)
Forp Ao il 4 LA 2 42 = 0. 45 U/mg. it e ik B
Pl it 7% 1 DA £ 4 e v, R I AL 2, A il AL A
FEAE I AL B AR, B 25 AR T o 41 R0 IR 5l 4l
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Table 4 Effects of lipid sources on enzyme activities of lipid metabolism in hepatopancreas of Carassius auratus gibelio

U/mg
2H 5| Groups
Wi H Items REERTI SRl Il 164 TE A5 il
Fish oil Soybean oil Lard Peanut oil Mixed oil
&% ([ s fE Lipoprotein lipase 0.62+0.13"  0.42+0.18™  0.21+0.13° 0.36+0.20™  0.50+0.23"
JIF ik [if3 Hepatic lipase 0.70 £0.25"  0.45£0.21" 0.25£0.12°  0.21 £0.09" 0.55+0.26"
M i i Total lipase 1.32£0.63"  0.88 %0.35" 0.48 +£0.24°  0.56 £0.10° 1.05+0.19"

2.2.2 N[EIfE RO S 7 R D R 0 A 3 9 AL T
T B 5 )

H1 2% 5 n] 1, £ 3 4 0 i 2H R Al 18 AR
F G P 2 2 TR AL (P < 0..05) , {H 5 78 A= 41l
AR A MHAIT R EZET(P>0.05), il 4 AR
I AT IR E i U7 e T M R TR AL (P <

0.05) , {5 fh il 2 ML A= I A ¥ A B 3% 25 5+ (P >
0. 05) 5 ¥ 5 M1 4 Ji7 36 Jig I il 3% 1 8 35 o A i 4
(P <0.05) fH5 il 21 | 503 LRI PE AR il 41 22 5= A
B3 (P>0.05) o A [ s 500 57 75 42 600 T i Je A
i 3 P UE A B R A AR R R (P >0.05)
L7 308 9 o Tl 475 P4 3 3 5 T VT IR TR RO

x5 AREERRMNSEREATEENRGEELETENZMm

Table 5 Effects of lipid sources on digestive enzyme activities in intestine and hepatopancreas of

Carassius auratus gibelio

24 %) Groups

Wi H Items RERTT I il A RAm

Fish oil Soybean oil Lard Peanut oil Mixed oil
HJFH%HEE[E]Q& 46.53 £2.24"  44.67 £3.12"  38.85+2.47"  39.69 £3.23"  41.34 +2.67"
Protease in hepatopancreas/(U/g)

i lify . . .
%L%Eﬁ . 631.88 £34.07" 629.96 £56.14" 562.82 +£55.53" 592.65 +59.69" 602.66 *58.38"
Protease in intestine/(U/g)

=) 5
HH%HE,HE'HE% 31.13 £3.25"  34.42 +£1.85"  28.26+2.47"  32.06 £1.55"  35.31 £2.67°
Lipase in hepatopancreas/(U/mg)

-~
%LHEEWE , 29.41 £3.75"  31.67 £2.76"  27.10 £4.57"  30.38 £4.12"  34.60 +5.17°
Lipase in intestine/( U/mg)

302
Hﬂjﬁ}ﬁﬁ% i 0.09 +£0.01 0.09 £0.01 0.08 £0.02 0.09 0. 04 0.09 +£0.03
Amylase in hepatopancreas/(U/g)

T

Wi JEL T ) 0.25+0.10 0.29 +0.08 0.22 £0.05 0.25+0.09 0.24 £0.08

Amylase in intestine/(U/g)

2.3 AEEHEXNSERHNEFARAFIEHR

£H BL HY 2 M
2.3.1 ARSI S 7 e UL IA) P I T 2 A8

A0

H1 2 6 Al A, fl 4L LD AR AN T U R ( SFA)

TR T AL A A (P <0.05) , il 2 A5k
LD NG RI NG 107 2 (MUFA ) Rl 2 (C18:n-9)
i AR T AR A A AR Sl 4l (P <0.05) ¢
)46 AR A L, 4 41 f R I MUFA | & &
YA BT o SR LA R (C18:2n-6) Fin-6
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HAb A4 (P <0.05) . 5 il 41 WL H £ A i Al
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A 41(P <0.05) fHHAb 4 4] 2 0] ¥ A 3% 22 5+
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Table 6 Effects of lipid sources on muscle fatty acid composition of Carassius auratus gibelio %
WiH Bl : - AL Groups _ _
Homs Initial RiERT:H SR F A RA
Fish oil Soybean oil Lard Peanut oil Mixed oil
Cl14:0 1.01 2.35+0.31° 0.96 £0.05" 0.64 £0.12° 0.54 £0.09" 0.71 £0.08"
C15:0 0.55 0.57 +0.03" 0.27 £0.02" 0.21 £0.03" 0.23 £0.03° 0.27 £0.03°
C16:0 15. 66 19.05 +0. 43" 15.69 £0.15° 18.34 +0.22° 16.56 +0.09° 16.65 +0. 64°
C17:0 1.01 0.69 +0.04" 0.45 £0.04" 0.35+0.03" 0.42 £0.00" 0.45 £0.06"
C18:0 4.81 4.87 £0.25" 5.84 £0.28" 5.90 0. 14* 5.57 +0.38" 5.96 +0.18"
C19:0 0.10 0.14 0. 03 0.13 +£0.03 0.09 +0.02 0.07 £0.01 0.13 +£0.02
C20:0 0.17 0.17 £0.01° 0.19 £0.02" 0.13 £0.01° 0.31 +£0.02° 0.18 £0.02°
C22:0 0.13 0.09 +£0.06 0.07 +0.01 0.07 £0.04 0.12+0.05 0.06 +0.01
C24:0 tr 0.02 +0.00" 0.03 £0.01° 0.02 £0.01° 0.06 +0.01° 0.03 £0.01°
2-He,CPA 0.81 0.67 0. 06" 0.35 +0.04" 0.33 £0.06" 0.28 +0.03° 0.28 +0.03°
> SFA 24.31 28.71 £0.35° 24.01 £0.37° 26.11 +0.35" 24.19 +0.36° 24.68 £0.61°
Cl16:n-7 2.71 4.67 +0.51° 2.33£0.11° 2.31 £0.24° 1.90 £0.26° 2.00£0.11°
C18:n-9 38.41 24.34 +1.19° 27.14 £0.36" 31.27 0. 49° 33.06 +1.18° 33.22 +0.70°
C20:n-9 2.98 2.99 +0.23" 2.63+0.11° 2.22 +0.04° 2.66 +0. 06" 2.66 £0.16"
C22:n-9 0.80 0.79 +0.11° 0.26 +0.03" 0.21 +0.05" 0.36 +0.07" 0.32 +0.04°
C24:n-9 0.07 0.12 £0.02" 0.09 £0.02° 0.06 =0.02° 0.10 £0.01* 0.11 +£0.02*
> MUFA 44.99 33.07 £1.99™ 32.47 £0.34° 36.07 £0.27" 38.08 £1.10° 38.32 £0.67"
C18:2n-5 0.08 0.09 £0.01° 0.14 £0.02" 0.15+0.02" 0.21 +0.03* 0.14 £0.05%
C20:3n-7 0.76 0.42 +0.02° 2.01 £0. 14° 1.50 £0.06" 1.67 +0.21% 1.45 +0.08"
C16:3n-3 0.07 0.26 £0. 04" 0.14 £0.01° 0.10 £0.02" 0.09 =0.02" 0.08 £0.01°
C20:4n-3 0.56 1.32 £0.13" 0.25+0.16" 0.56 £0.02" 0.35+0.12° 0.56 £0.04°
C20:5n-3 1.64 6.30 £0.24° 1.91 £0.08" 1.89+0.18" 1.70 £0.10° 1.76 £0.07°
C22:6n-3 5.95 14.88 +1.43° 6.51+0.13" 7.42 £0.26" 7.41 £0.90° 6.59+0.67"
Y n-3 8.15 22.52 +1.54° 8.66 £0.33" 9.86 £0.42° 9.46 £0.93" 8.91 £0.70"
C18:2n-6 18.51 11.63 £0.21°¢ 28.39 +0.42° 21.10 £0.74° 21.27 £0.86" 22.44 £1.04°
C18:3n-6 0.20 0.08 +£0.01° 0.41 0. 03" 0.30 +0.05" 0.35+0.05" 0.29 +0.02°
C20:4n-6 2.12 1.29 £0.20° 2.18 £0.07" 2.62 +0.08" 2.57 £0.25° 2.21 £0.19°
Y n-6 20.83 13.01 +0.08° 30.99 0. 49° 24.01 +0.72° 24.18 0. 68" 24.93 +0.87°
Y PUFA 29.90 36.32 +1.57° 41.97 £0.53" 35.66 £0.54" 35.62 £0.67" 35.55 £0.32°
3 n-3/n-6 0.39 1.73 £0.11° 0.28 £0.11° 0.41 £0.03" 0.39 £0.05" 0.36 £0.04°
2-He,CPA:2 — O 4k — PRV 8¢ 5 =F IR ; SFA 13 71 fig 1 R ; MUFA.: BN {0 Rl U5 R s PUFA . Z2 RN FIIR T R e R B H

ELi

2-He,CPA ; 2-hexyl-cyclopropaneoctanoic acid; SFA . saturated fatty acids; MUFA ;. monounsaturated fatty acids; PUFA; pol-

yunsaturated fatty acids; tr; trace. The same as below.



610 oW E F ¥ 23 &
2.3.2  OR[E) S W5 U %) S B SORT SRR ME b IR B R AR T AR AS AL (P <0.05) o A B E O ik R
i AiEA A n-6 FHN R & B2 DLt 21 B A%, O e 2 IR

H12& 7RI, SR R AR L, 45 2 f 0 I g
H1 C16:0 ,C18:0 .n-3 Z 51 % i ik . SFA .PUFA i %
AT R, I MUFA (%) & 8 WA R ss n . il
A FIENEH SFA 5 i dc i (31.63% ), W 3 T4
454 (P <0.05) s 464 W 4l e fIG, I 2 25 A8+ HoAth
F (P <0.05), fa K g E 4 il B2 F1 MUFA %
DL A AR R Ak, B Bk 2 A &

THABAAH (P <0.05) ; ¥ LI Gl 2H e, OF 8% &
THAMALL(P <0.05) o i 41T B AE o 46 4= DU 9%
R i BN T HA £ 41 (P <0.05) , oyl 41 )1 Jigs
ik PUFA & i i 3 5 T H M4 41 (P <0.05) , fi
& J6 IE  EPA | DHA [ n-3 & %1 g i B &% & Al
n-3/n-6/ Lk Bl I 41 ¥ B F m T H M A 4L (P <
0.05) ,fHH A4 Z [ Jo i % 22 5% (P >0.05)

=)

#7 AEBREXRE R AR AT L BB 4 X 50 &2
Table 7 Effects of lipid sources on fatty acid composition in hepatopancreas of Carassius auratus gibelio %
i i : — AL Groups —— o
Hems Initial RERT:H SR GEATi AT ?En &
Fish oil Soybean oil Lard Peanut oil Mixed oil

C14:0 0.40 2.16 £0. 40" 0.74 +0.08" 0.83 +0.03" 0.76 +0.08" 0.92+0.11°
C15:0 0.47 0.54 £0.08" 0.22 £0.03" 0.21 £0.02" 0.24 +0.04" 0.25%0.05"
C16:0 26.20 21.66 +0. 64° 17.56 £1.11° 20.04 £0. 48" 17.93 £0.67" 17.81 £0.81"
C17:0 2.80 1.21 £0.18" 0.60 +0.16" 0.60 0. 06" 0.75+0.05" 0.61 0. 05"
C18:0 9.62 5.35+0.39" 6.52 £0.31" 6.22 £0.22" 5.74 £0.33" 5.55+0.28"
C19:0 0.11 0.16 +0.03" 0.07 £0.02" 0.09 £0.01° 0.05+0.01° 0.07 £0.02°
C20:0 0.14 0.14 £0.01° 0.12 £0.01° 0.11 £0.00° 0.21 £0.02° 0.13 £0.01°
C22:0 0.07 0.02 £0.01° 0.05 £0.00" 0.03 £0.00" 0.13 +0.03* 0.04 £0.00°
2-He,CPA 0.38 0.37 £0.05* 0.21 £0.05" 0.27 £0.03" 0.23 £0.07% 0.23 £0.04™
Y SFA 40. 28 31.63 0. 66" 26.10 £1.26" 28.39 +0.34° 26.10 +0.83" 25.63 +0.92°
Cl16:n-7 1.02 4.46 £0. 42" 2.06 £0.08" 2.55+0.18" 2.08 £0.36" 2.43 +0.12°
C18:n-9 0.02 23.62 +0.86° 27.55 £0.69" 31.41 +£1.09° 33.35 +0.83° 33.01 £0. 46"
C20:n-9 2.76 2.90 +0. 08" 2.28 +0.10" 2.23+0.12" 2.31%£0.13° 2.22 +0.10°
C22:n-9 0.24 0.58 0. 13" 0.11 £0.03" 0.11 £0.01° 0.17 £0.05" 0.23 £0.04°
C24:n-9 0.51 0.08 +0.01° 0.05 +0.00" 0.02 £0.01° 0.05+0.01° 0.04 £0.01°
> MUFA 4.56 31.71 £1.04° 32.22 £0.81° 36.32 +1.00° 37.95 +0.76" 37.92 +0.49°
C20:3n-7 1.53 0.37 0. 08° 1.69 £0.01° 1.64 £0.09° 1.74 £0.01° 1.29 £0.09"
C18:2n-5 0.07 0.02 +0.01° 0.04 £0.01° 0.06 £0.02° 0.05+0.01% 0.05+0.01%
C16:3n-3 0.01 0.22 +0.07 0.12 +£0.02 0.13 +0.01 0.12+0.03 0.13 +£0.02
C20:4n-3 8.34 1.13 +0.22° 0.46 £0.06" 0.27 £0.13" 0.15 £0.04° 0.54 +0.03"
C20:5n-3 2.19 6.00 +0.31° 1.50 £0.09" 1.55+0.12" 1.23 +0.08° 1.42 +£0.06"
C22:6n-3 18.35 15.28 £0.67° 8.69 +0.34" 7.60 £0.78" 7.85+0.54" 6.51 +0.71°
Y n-3 28.89 22.62 +0.70" 10.77 £0.28° 9.54 £1.02" 9.35%0.59" 8.60 £0.72°
C18:2n-6 18.50 11.46 +0.33° 24.82 +1.18° 20.60 +0.62° 20.15 £0.96" 23.41 £1.25%
C18:3n-6 0.05 0.05+0.01° 0.32+0.03" 0.30 +0.02° 0.42 +0.07" 0.31 +0.03"
C20:4n-6 3.21 1.29 £0.15° 3.13 0. 31" 2.59 +0.21% 3.09 £0.25° 2.17 £0.25"
Y n-6 21.76 12.79 £0. 36° 28.27 £0.90° 23.49 £0.44° 23.65 £0.90" 25.89 £1.05"
Y PUFA 52.25 35.80 +0.33" 40.77 £0.77° 34.71 £0.68° 34.78 £0. 74" 35.81 £0.37°
3 n-3/n-6 1.33 1.77 £0.10" 0.38 £0.02" 0.41 £0.05" 0.39 +£0.03" 0.34 +0.04°
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Effects of Lipid Sources on Body Lipid Deposition, Endogenous Enzyme
Activities and Fatty Acid Composition of Carassius auratus gibelio

WANG Yuheng'? WANG Aimin'® LIU Wenbin® YU Yebing'
FENG Gongneng' YANG Wenping' QI Zhitao'
(1. Department of Ocean Technology, Yancheng Institute of Technology, Key Laboratory of Aquaculture and Ecology of
Coastal Pool of Jiangsu Province, Yancheng 224051, China; 2. College of Animal Science and Technology,
Nanjing Agricultural University, Nanjing 210095, China)

Abstract; This study was conducted to evaluate the effects of different dietary lipid sources on body lipid deposi-
tion, fatty acid composition, and activities of lipid metabolism enzymes and digestive enzymes of Carassius au-
ratus gibelio. Five hundred and twenty-five healthy Carassius auratus gibelio with an average initial weight of
(6.04 £0.05) g were randomly divided into 5 groups with 3 replicates per group and 35 fish per replicate. Five
experimental diets were formulated to contain 4% lipid originated from fish oil, soybean oil, lard, peanut oil and
mixed oil (fish oil : soybean oil : lard =3 : 4 : 3), respectively. The feeding trial lasted for 60 days. The
results showed as follows: lipid content in hepatopancreas of fish oil group was significantly lower than that of
the other groups (P <0.05) ; whereas, no significant difference was observed in abdominal lipid rate and muscle
lipid content among all groups (P >0.05). The activities of lipoprotein lipase and hepatic lipase in hepatopan-
creas of fish oil group were significantly higher than those of lard and peanut oil groups ( P <0.05). Protease ac-
tivity in intestine and hepatopancreas of fish oil and soybean oil groups was significantly higher than that of lard
group (P <0.05), but not significantly different from that of the rest groups ( P >0.05). Hepatopancreas lipase
activity of soybean oil and mixed oil groups was significantly higher than that of lard group (P <0.05), and the
intestine lipid activity of mixed oil group was significantly higher than that of lard group (P <0.05), but no sig-
nificant difference was observed among other groups (P >0.05). No significant difference was observed in in-
testine and hepatopancreas amylase activities among all the groups (P >0.05), but the amylase activity in intes-
tine was generally higher than that in hepatopancreas. The centents of saturated fatty acid ( SFA), eicosapentae-
noic acid (EPA) and docosahexaenoic acid (DHA) in muscle and hepatopancreas of fish oil group were signifi-
cantly higher than those of the other groups ( P <0.05). In addition, the highest linoleic acid content in muscle
and hepatopancreas was found in soybean oil group while the lowest in fish oil group, and significant difference
was found between the above two groups ( P <0.05). The results indicate that fish oil can enhance the activities
of hepatopancreas lipoprotein lipase and hepatic lipase of Carassius auratus gibelio with relatively low body lipid
deposition as a consequence, whereas the effects of the lard are on the opposite; and the fatty acid composition in
tissues of Carassius auratus gibelio is influenced by dietary fatty acid composition. [ Chinese Journal of Animal
Nutrition ,2011,23(4) .604-614 ]

Key words: Carassius auratus gibelio; lipid sources; body lipid deposition; activities of lipid metabolism en-

zymes; activities of digestive enzymes; fatty acid composition
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